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Notes 


Preparation, Pinel inspection and 
packeging equipment are the only 
types of equipment considered in 
this report. All labor require. 
ments except clerical and shipping 
are included. 


a 


august a2 


> +” ” 
; A 2 ia 
Ae 2 rye 
> 22 ; 
pone 
o.7 5% 
9 87) 
perv ee 


a a Chew 8 a i ind Eneds ing Dehydration commill 


@DR: obi 39690 
eae 386 )4 


‘ou 


TABLE OF CONTENTS 


GENERAL PREPS LC oa ica eis Blain re oie Gt Oe IER Ek eo leaaas « 


SUMIARY OF EQUIPMENT AND LABOR COSTS....ccsccecscvess 
{For seven vegetables important in dehydration) 


CAPACITIES PER UNIT OF i te a ce ae 7 a 
(For seven vegetables important in dehydr: tion) 


PREPARATION, FINAL INSPECTION, AND PACKAGING ECUIPWENT, 


AND LABOR REQUIREMENTS: 
DOCU S eins aie SNE e fu} a ents boas wk ne oo bese 
GCRDGOLROL: <0aas4.0% 6:69.06 OTUs a obo bn aneo ee 
UESTOCH ca wiekn b pealeyeeue ue a 6050 66.6060 0% 
COLONES s tue aaa veer Ce tae et ssn aces ss 
POCELOES ooo veoscvesrceccuccvasenovovuce 
Sweet Potatoes (Yams)..cccccccccccveccs 
Turnips (Rutabagas)....scessessecsccces 

FLOW SHEETS: 
CGO aang O's 4 Rind ak aCe. 9 ab vena ee be owee oe & 
EE ae re 
CATTOLET oye cies aimee 64k bunks meee eben omc 
CALOLds Na ee So bles CF.aD oe h a6 x = « ¥6.5,6.9.6 9 6 
POCOLORES ac s'els sidbcis sa s4 36 ka 6 FACS an #6 
Sweet Potatoes (Yoms)......sccccccecces 


Pigs) (BUDE DAUEE Teac Ws e.0 000s neeee «0 


Page 


is 


20 


Preparation, Final Inspection, and Packaging Equipment, 
snd Labor Requirements in 
Yagetable Dehydration at a Plant Capacity of 400 Pounds per Hour, 
Unprepered Basis 


Tais discussion deals with preparation and packaging equipment costs 
and laber requirements in dehydration plants capable of handling 
400 pounds per hour, unprepared basis. I+ is apparent that the ton- 
nage handled ia directly proportional to the length of the operating 
day, which in turn will depend upon the drying time and the number 
of betches dried per day. Plants this size will uewally operate 
with batch (cabinet type) driers. 


Since the operation in these swall units cannot be continuous, 

it will be necessary to hold tha vegstables somewhere along the 
preparation line in order to accumulate enough material to £111 

a car completely. The following table presents the maximum allow-- 
able holding times as given in the Tentative Federal Specifica- 
tions: 


ER OL OR YON: 


: After Cutting _ 
sHolding in «Holding in Water 


: After 
Vegetable 3) BAT hs sor in Brine sBlanching 
2 ; : 
Beets : 2 2 2 hours 
Cabbage 215 minutes 3 i hour eR ly 
Carrots 330 Ld ts cbs gt te Wes 
Onierns : 2 hours 3 2 
Potatoss 230 minutes : 3 hours : 3 hours 
Sweet potutoestiama);30 : 3.8 33m 
Turnips (Rutabagas) 5 : 2a 
g t 3 
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It, therefore, appears that the only plece to held the vegetables 
to allow for most efficient operation is after blanching; in the 
case of onions, which are not blanched, hceiding after slicing is 
satisfactory. When all seven vegetables are considered, the 
allowable maximum holding time is 2 hours. In working out witform 
operating details for plants, no more then two hours should be 
allowed in loading cars and getting them into the driers. Assuming 
that the total tray surface of each car will be sround 400 squere 
feet, with proparaction losses and loading per square foot as men- 
tioned below, the hourly capacity with which thie discussion deals 
will not require a waiting period of over 2 hours on any of these 
seven vegetables. . 


The lists of equipment given herain snd indicated methods of 
operation are inteaded to be merely suggestive. Other items of 


August 1942 


Pte ee 
equipment as well as other operating procedures may be equally 
satisfactory ar even better. For imetanca, mechanical abrasive 
peolera have been assumed. Lye peeling, if permitted by the pur- 
chase specifications, way be preferable on earrots, potatoes, and 
other hard root vegetables, Other peeling methods, for exaaple, 
carbonization by flame or radiant heat, followed by vigorous scrub-— 
bing, have also show premise on an experimental basis. Carrots» 
turnips, and beets are show as being peeled before topping. 

Under certain conditions it may be advieable to do the topping belare 
peeling and the trimming after peeling. Standard abrasive peelers 
have not proven entirely satisfactory on onions. Operators have 
adopted various expedients to overcome this difficulty. 


Costs and descriptions of equipment are based upon prices and in- 
formation from established manufacturers in this field. The labor 
set-ups shown are based upon cannery operations and tho operations 

of present commercial dehydrators. It is, of course, not possible 

to utilize labor efficiently in such a small scale plant ae is herein, 
considerad, and allowance has been made for this fact. If the items 
of equipment or sequence and methods of operations are different fran 
those given here, the labor set-up must be modified accordingly. 


Items of equipment heave been listed in greater detall for this size 
plant because the cost of omell items is a relatively greater pro-~ 
portion of the total equipment cost. The operator will have to 
improvise equipment even more for a plant this size than hes been 
suggested for the larger size plants. Satisfactory small squipnent 
is difficult to obtain, the small wits usually lacking the rugged- 
ness necessary for continuous operation. Unless the operator can 
devise some substituts, he will have to purchase cannery sizes equip- 
ment. For instanes, the saellest satisfactory motor driven slicer 
we have listed sells for $475. If some inexpensive and sufficiently 
sturdy device could be made that would allow the women, upon cou- 
pletion of trimming, to slice seach vegetable with a simple mish of 

a lever by hand or foot, this would eliminate one handling step and 
at the same time reduce the amount of honey needed to purchase the 
Slicing equipment. A suall hand-operated machine is available for 
stripping potatoes; its cost is $25. 


Culy one form of prepared vegetable has been considered. Prapara- 

tion of the vegetables in other forms will necessitate the installa 
tion of other types of cutters and will usually entail an increase 

im cost. However, if all vegetables were to be strip-cut, a saving 
in equipwent cost might be accomplished. The laber Set-up may also 
be affected to some extent by resulting differences in blancher id 
Joading, tray leading, and drying time. | 


A water spray at the beginning of the blancher belt is quite satis-— 
factory in weshing the diced, sliced, or stripped vegetables, 


ee 


A separate washer te do the same work may cost several hundred 
dollars. If the washing is manual, the services of another euployes 
miy be required. Such a water spray at the front and of the blancher 
belt tends to prevent excessive humidity in the preparation room by 
condensing steam escaping from this end of the blancher. The amount 
of steam necessary for blanching will vary from plant to plant 
depending upon Losses from the blancher and eare in the avoidance of 
Steam wastage. The range may be from 1 to 3 boller horsepower for 
each ton of unprepared vegetables handled per 24-hour period. Except 
for bests and sweet potatoss, a requirement of 2 boiler horsepower per 
ton per day has been assumed. Due to retort blanching used for bests, 
& Slightly larger amount is considered necessary. Sweet potatoes 

ate scaided as well as blanched. Due to this double heating, they 
require somewhat more steam capacity. The plant operator can lessen 
the investment in steam boilers by insuring proper plant operation 

to minimize the steam losses and by operating the steam boiler above 
its rated capacity. 


fhe standard drying tray is 3' x 6'. This size requires two men to 
Lift it onto the car. It is probably better in a small plant to use 
3' x 3' trays, which require only one men to handle them. This is 
an important factor where labor is used somewhat inefficiently due 

to the necessity of having an employes perform only one or two opera- 
tions regardless of the thronghyut at any particular potas 


Tne balance between labor and machinery is.a factor that is very 
important. The initial cost of a labor-saving machine may be large, 
but the labor cost saved may be much larger then the annual charge 

on the machine, even in a plant as small as the one considered here. 
Raised platforms and discharge chutes will greatly assist in reducing 
handling costs. 


The cost of packaging equipment is based on the assumed use of 5- 
gajion cans. Recent practice has been to solder the top after filling 
the can with inert gas. A regulator valve for the gas, relatively 
imexponsive soldering equipment, and scales are the main items needed 
for this type of packaging. Other types of packaging might involve 

a larger capltel investment. Antowatic can sealers have been recently 
intredveed. These use a plastic Sealing material under the edge of 

the lid which eliminates the necessity for soldering. No increased 
capital investment is ordinarily involved in the use of the automutic 
can sealer since the machines are leased to the user. In a small plant 
such as the one considered here, it is questionable if the use of such 
4. can sealer could be economically justified on the basis of cost alone. 


No provision for waste disposal equioment has been made in these 
estimated costs. Since disposal of waste is a very important and 
Sometimes costly factor, it cannot be overlooked in wetting up a plant. 
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An allowance of 40% hes been made for installation and accessory 
equipment. Since most of the conveying and elevating will be do: 
manually, no additions] allowanee has been made for improvised : 
Equipment hes been listed in greater detail for this size plan 4 
for the larger ones because small items are relatively aor? a 
Tt is agaumed that the extra men shovm on the accon ying cha 

assist in actual processing of the material, in care and operat: 
the equipment, and in removal of wastes from the plant. It has. 
been indieeted on the flowsheets if a man does more than one ope 
Zach man's work is, however, described on Separate sheets which 
equipment and labor requirements, 7 


pe, 
Since actual working time in an 8-honr shift may be only 7 hours 


indicated hourly capacities are only intended te be an average 
quantities handled during an 8-hour shift. Quantities handled 
one hour of actuel operation will have to be slightiy higher if thi 
assumed rate of production is to be maintained throughout a comple’ 
shift. The number of employees indleated should as a rule be suff: 
cient to cover this difference. : ‘ 
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Deity input, based upon 400 pounds of unprepared product per hour, 


is as follows for different lengths of operating day on the prepar 
tion lines ; a 


4 hour preparation day -- 0 
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SUMMARY.OF GOSTS 
Preparation, Final Inspection, and Packaging Equipment, 
and Labor Requirezents in 
cgetable Dehydration at a Plarit, Capacity of 4005 Pounds per Hour 


Unprepared Basis 
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Equipment Cost _3 Labor Cost _ 


¢ Per Ton t/ s Per Pound 
Total + Wet: Dry 


Name of Vegetable : Shrinkage 


Ratio 
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Cabbage: 19 to 1 2,095 Be 436.5) 629520 2 Lae eon 
Garrote :_ 10 tod + 2,605. 2 556. 5552. 0: 4.79 3 U7 
Onions eR WA Os ah Oisu 


fy 
S 
aI 
293 

i = 
(es 
* 
ae: 
Ino 
Io 
,@ 
fw 
| 


+ [en CG Re oF 


* ¥ © & 2 
' - J + e J 2 

Sweet Potatoes : 4% tol : 3,015. : 628. : 2827. : 1.79 ¢ 8.0 
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L/ Equipment cost per ton handled per z4-hour day. 
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Capacities per Unit of Mme 
in & Voxstable Dehydration Plant 
Capable of Handling 400 Pounds per Hour ice 


(Unprepared Basis) 


Sweet Turnips 
Geets Cabbage Carrots Onions Potatoes Potatoes 


{Yans) 
form Prepared Slicas Shreds Slices Slices Strips Slices Slices 
Unurepared basis: 
Tons ¢t par 2hehour any 48 £8 48 4.8 4.8 4.8 4.8 
Pounds ® © # 9,600 $9,600 9,600 9,600 9,600 9,600 9,600 
Pounds per hour 400 460 £00 469 4,00 400 400 
m # minute 6.7 a 7 6.7 6.7 6.7 6.7 6.7 
No. of women coring 
Pounds per woman per br. io 
$f s n ® win, 6.7 
No. of retorts 2 
Dlenching time-in minutes 19 
Mimates per churge per retort - — 
loading, blanching & unloading 20 
Charges per hour 6 
Pyands par charge 69 
ware gr crates per charge 2 
Pounds per car or crate 35 
Prapared basis 
ame Scgnmantee Loge 30% 25% 25% 154 25% 25% 20% 
ene per 24-hour day Sik 3.6 3.6 Pine fi 3.6 3.6 3.8 
nds per <4-hour day = 6,720 7,200 7,200 8,160 7,200 7,200 7,680 
Pounds per hour 280 300 300 349 300 306 320 
Pounds per minute 407 5-0 5.0 5.7 5.0 5.0 5.3 
No. of women sorting, 
't pping & trimming é 3 2 5 3 3 
Pounds per womnn per hour 95 100 170 60 100 105 
Pounds per woman per minute 1.6 1.7 2.8 1.0 is? 1.8 
fecumed blancher loading ~- 
Lbs. per square foot 1.5 2.0 2.0 2.0 2.0 
sumed blanching time ln minutes a 4 4 6 4 
Pounds in blancher at any one 
time . 15 20 20 30 al 
Square feet of blancher neerod is 10 10 15 1 
Assumed tray loading ~ 
ibs. per square foot cao ne 2.5 hem Les mee 
Pounds per car ~ 590 475 590 475 590 590 
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Gapable of Handling 400 Founds per Hour (cont 4) 


“Norm Prepared 


Gare per 24-hour day 
Cars por hour 

Minutes per car 

Trsys par car 

Pounds per tray 
Trays per 24-hour day 
Trays ver bour 

Trays per minute 
Seconds per tray 


briea basis: 

Assumed overall shrinkags 
ratio 

Pomids per 24—hour day 
Pounds per hour 

Poumds per ninute 


Pomds ver 5 gallon can 
Cens pew 24-hour day 
Gans per hour 

Vinutes per car 
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Cansacities per Unit of Tiae 
In a Vegetable Dehydration Plant 


(Unexepared Basis) 


Bees Cabbage 


Slices Shreds 


8 
0 ° “ey 
L30 
Ady 
13.5 
500 
el. 
0.35 
L70 


15 12 | 

0.63 0.51 0.72 
ey L2G $5 
Ad, Ads 4, 
16.6 13.5 

709 530 750 
28 22 31. 

0.47 0.37 0.52 
1.30 160 ALS 
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1G. 960 
21. 40 
0.35 0.67 
5 UA 
106 7 
Ase 29 
Lé. od 
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650 
29 
Odd 
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76 
3.2 

49 


10.38 


Currats Onioue 


Slices Slices 


Sweat 
Potatoes 
Potatoes (Yams) 
Strips Siices 
a2 12 
0.54 0.52. 
320 116 
Ad ba 
13.5 L325 
530 536 
Ze 22 
0.37 6.37 
160 160 
42 to J 
1,376 2,130 
57 8&9 
0.95 1.5 
1s a 
140 165 
5.97 6.8 
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Siices 


13 
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Operation 


| 
| 


Trucking cis 
and : 
Washing $ 
Bianching 7 JEM 
Peeling : 
Topping and ; YF 
Trinning F 
Washing : 
Slicing : 1M 
iM 
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$ 3 Byuipuent He 
: Work Done Description 

: : ey 
sian trucks beets from re-  :Hand Bae 
‘ceiving platforn, weshes ; hs 
ithem on a screen, and takes sHasning 
sthem to blanching retorts sequipment — 

He sise assists with : >\e 


Cleanup work. : he 
- a 

tGlanthing is done ia ree Smal retor’s 

storts, 10 minutes 25 Ibs. 2 sould meke 

tpressure. sfor more 

scon tinuous 

: soperatiion 

: 32 @ $259. 

: : Fi 

sBlancher operator empties Batch ok 

ibeets into peeling machine. zpeeler with 

:Feom here they are fed to tz hop. motor | 

ext teble on a chute. : 

‘Topping and trimming done  :Tsble 

3:00 a table. eS eee 

:Washing ig done in a vat 7Vat or 7 

or trough trough 

‘Evetw ere taken from water :Slicer 

cand fed to slicing machine. swith $ hop. 

?Employes doing thia can smOtOr : 

saigo assist with Cleaning ups 


sSiices are spread on trays Tray table 
sand trays are pluced on 73! x 3° trays 
scars. Operation takeg ishouid be 
sabout 3 minutes. Jen doing sused 
thie else loads drier, 


‘Poreman regulates drier 


: : :_Fquiptient Necessary 
: Empl : : 
Operation : oyees : Work Bone : Description sApproxK. 
: ; H :Gost 
Seraping 1F :2 people inspect and scrape :Table and : 
Trays, iM strays, then package and :bin 7: $ 50. 
Packaging scrate product. Together, t : 
and :they can unload a car in scales, 33 
Preparing sabout 30 minutes, or about itable and : 
for 11/4 tne time required to :sealing 


Shipping 


General 


Labor Cost 
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Steam . 
Gernerating 7 
H 


bet 
Ba St 


tload 4 car. The remainder 
tof tine, until next car 
scomes out of drier, can be 
sspent in packaging, 


>Foreman 
Helper, clezrup, washing 
strays, and maintenance. 


: 
shdd 40% for installation 
and accessory equipment 


Eoulpment cost per tor 
Shandled per <4-hr. day 
‘(unprepared basis). 


2 


Total Labor Requirements: 


Women 2 60¢ per hour 
Men 8 75¢ per hour 
Foreman 


pon 2 


Labor cost per wet pound 
{400 pounds) 

Lzbor cost ser dry pound 
(31 pounds) 
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‘khout 12 boiler horsepower 


‘reouired for blanching 
‘Cost estimated on basis of 
‘reied horsepower 
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sequipment 3 40. 
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2 7 
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Sub-total 2 $2 430. 
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: 7570. 
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‘Total : $2,000. 
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Preparation 


ti a 


: Empl- : 
Operation ‘3 oyeea ; Work Done 
3 : 
ee : : 
Trucking i M + Man trucks cabbage from re- 


to 
Coring 
Table 


Trimming 


énd 
Coring 


Blanching 


Tray loading 
and 
Stacking 


Drying 
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CABBAGH 


Unprepared Basis 


eeiving platform to trin- 
ming and coring table. He 
also assists where needed. 


1 F * Goring can be done on an 
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improvised corer located 
over 4 table 


This washing cun be ec- 
complisned by putting 
cabbage into water vats 
after coring. Any further 
washing if necessery cen 
be done by hand. 


Cabbage is removed from 
water vats and placed in 
shredder, Employee doinz 
this also sprecds csbbaze 
on blancher belt. 


3 minute blanch, Loading 
on belt, 13 pounds per 
square foot. 


Shreds are spread on trays 
enc trays are stacked on 
cars, Operation takes 
about 2 minutes. Yan do- 
jag this also loads drier. 


Foreman regulates drier, 
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Final Inspection and Fackaging Equipment, and 
labor Reauirenents 
Dehydration Plant Capable of Handling 400 Pounds per Hour 


Deseription 


Hand track 


Improvised 
cabbage corer 
with 1/4 h.p. 
motor 

Table 2ix4’ 


Vat 


Kraut cutter 
2l" dise with 
4% > 

3 hep. motor 


Wire belt 


tlancher, over-— 
ye 


LO 


all length, 
Covered area, 


12° x 10! whith 


Zz. Hop. motor. 


Trey teble 

3* x 3° trays 
should be 
used. 
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_Equipment Necessary 
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Operation 


RELI a 


Seraping 
Trays, 
Packaging 
and 
Preparing 
for 
Shipping 
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General 


Labor Cost 


Sucan 
Generating 


Labor cost per wet pound 
{409 pounds) 

Labor cost per dry pound 
{21 pounds) 


About 10 boiler horsepower 


ATUL WMES ner ore 


*2 Fe 8H €6 @8 Fe 28 8 Be 28 29 OF CH GF BH GE 20 


Approx. 
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empl 3 : 
3 Syees % work Done ; Description ; Approm. 
: : : 2 Gost 
; : : oem 
* 2 F *2 people can inspect and ‘Table and ; 
* 1M ‘*serape trays, then package ‘bin 7S 86450. 
3 ‘and crate product. Together? ‘ 
: ‘they cen unload a cer in * Seales, : 
3 sabout 30 minutes, or about ‘table and ; 
2 34/3 the time required to ‘sealing : 
; *load 4 car. The remainder ‘equipment . 40, 
. ‘of time, until the next : ; 
$ ‘car comes out of drier, can ? : 
: ‘be spent in packaging. t ; 
: : : : 
* IM Foreman ; ‘ po . 
* 2M ‘Helper, cleanup, washing ‘ ‘ 
‘ ‘treys, and maintenance. : : 
: : * Sub-total *€1,495 
: ‘Add 40% for installation : ; 
: ‘and accessory equipment. 4 : _ 609. 
; :Potal #2 095. 
‘Equipment cost per ton ‘ 
; "handled per Z4-hr. dey 
; “(unprepared basis). “$436 
; , Total Labor Requirements: Total Labor Cost, Per 
: Hours . 
,< Women @ 502 per hour £1.20 é 
,5 Men  @ 75¢ per nour 3.95 : 
.1 Foreman 1.99 ¢ 5 
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required for blanching 
:Cost estimated on basis. 
sof rated horsepower 


Cost. 
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| CARROTS ..° 
Preperatior, Final Inspection and Peckaging Equipment; and 
Labor Recuirenents 
In a Dehysration eee Gapable of Handling 400 Pounds per Hour 


Vnprenaae Basis 


eartciey Bee 


Equipment Necessary ™ 


Operation 1 es Work Done $  Deseription f 
Trucking * 2M * Man trucks carrote from re-* Hand track 3 
and ; ‘ceiving platform, washes ¢ . 
Washing : * them on a screen, and places: Washing ae 
) : * them in pesling machine * equipment : 
Peeling : > Garrots sre conveyed from * Batch : 
; * peeler to trimming table  * pesler with : 
: * on a chute... > hop. motor . 
fopping and * 3 F * Topping and trimming done * Table ; 
Trimming : ‘on a table, 7 3" x 6) : 
slicing * 1 * Carrots are teken fron ; rig ter with : 4 
: * table and fed to slicing *4h.p. motor + L475 
: * mechine. Employee doing ° : 
: * this also spreads slices on? ; 
; * blancher belt. : 7 : 
Washing : * Sprays on front end of . : 
; * blencher. Included in : : 
; * blancher cost. ; ‘ 
Blanching *4 minute blench. Loading ' Wire belt ; 
: * on belt, 2 pounds per * blancher, over. 
: * square foot. * all length, 17!° . 
: ; * Covered area, + 
© 12" x 101, with? 
: ‘hop. motor + 
fray Loading * 14 ! Slices are spread on trays ? Tray table — 
and ; : end treys are stacked on + 3% x 3? trays 
Stacking : * cers. Operation takes * should be 
: * about 23 minutes. Man do- ‘ used 
: , ing this also loads drier. ? 
Drying ; * Foreman regulates drier,  * 
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Operation 


Seraping 
Trays, 
Packaging 
and 
Preparing 
for 
Shipping 
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Labor Cost , 


Stean 
Generating 
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Work Done 


2 people inspect and screpe 
trays, then package and 
erate product. Together, 
they can unload a car in 
about 30 minutes, or about 
1/4 the time required to 
load a car. The remainder 
of time, until next cer 
comes out of drier, can be 
spent in packaging. 


Foreman 
Helper, cleanup, tray 
washing and maintenance 


Add 40% for installation 
end accessory equipment. 


Equipment cost per ton 
handled per 24-hr. day 
(unprepared basis). 


Labor Requirements: 


4, Women @ 60¢ per hour 
5 Men @ 75¢ per hour 
1 Foreman 


Labor cost per wet pound 
(400 ah 

Lebor cost per dry pound 
{40 pounds) 


About 10 boiler horsepower 
required for blanching 


Cost estimated on basis of 
rated horsepower 
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Equipment Necessary 


Description :; Approx. 
: Cost 
Table and 2 
bin 2% 50 
Scales, : 
table and 
sealing 
ecuipment . 49. 
3 
Sub-total > $1,905. 
: 769 
Total +92 605 « 
22 Ln 
Total Labor Cos{ Per 
Hour: ‘ 
$2.40 
3675 ‘ 
v 
290 oo ena e 
$ : 
8 1.79¢ 
:__17.9-¢ 
Approx. 3 
. * $1,200. 
pment 
z 
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ONTONS 
Preperation, Final Inspection and Packaging Equipment, and 
Labor Requirements 
In a Dehydration Plant Capable of Handling 400 Pounds per Hour 


Unprepared Basis 


ee ee . rR EO alec 
H : : Equipment Necessary 
: Emple : : $ 
Operation 3 oyees 3 Work Done ; Description : Approx. 
: - 4 : Gost 
Se gi ar aera : 8+ Gaeidasol [isuhein Dine 5 
Trucking * 1M *Onions are trucked from re-? Hand truck ae at Be 
and ‘ * ceiving platform to peeler., : ° 
Peeling $ * After peeling, onions are ¢ Batch peeler 3 
; * then conveyed to sorting ? with 3 
; * and trimming table on a * Shop. motor ! 225. 
é * chute. : ; 
2 : : : 
Sorting and * 2F ? Sorting and trimuing is : Table 3 
Trimming : * done on a table ¢ 3% x 5! 3 40. 
lashing : * After trimming, onions are ? Vat 3 25.6 
: * placed in water. : 3 
Slicin; ; * Man who puts onions into + Slicer with : 
: * peeler takes them out of * 2 hip. motor 2 475. 
: * water and feeds them to 3 3 
; * slicing machine. : 3 
Tray Loading * 1M * Slices are Spread on trays * Tray table é LS 
and : * and trays stacked on + 3! x 3! trays = 
Stacking : > cars. Operation takes * should be : 
: * about 2 minutes. Man do- ¢ used 3 
; * ing this also loads drier, = : 
Drying : * Foreman regulates drier. f : 
Seraping * 149 * 2 people can inspect and ' Table end : 
Trays, * 1 ? scrape trays, then package * bin ; 50. 
Packaging : * and crate product. : ; 
ne ; * Together they can unload a : Scales, : 
Preparing : ‘ car in about 30 minutes, * table and : 
for : * or sbout 1/3 the time re~ ? sealing ; 
Ship..ing : ee quired to load & cer. The : equioment ; 40. 
: * Yeuainder of time, until : : 
‘ * the next car comes out of 3 3 
: * drier, can be spent in 3 3 ; 
; * packeging. ; : e 


ey 
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POTATOSS an 
Preparation, Final. Inspection and Packaging Eguipment,end = 
Labor Requirements is 
in & Dehydration Plant Sepable of Handling 490 Pounds per Hour ae 
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: : :Equiptient, Receasary 0 

: Empl-. : $ : 
Opcration 2 oyees : Work Done : Description : ADUPGKs 

H ; : : (ose 

: : | : : 
Trucking * 1M? Potatoes are trucked from * Hand truck +3 is 
and : * receiving platform and * Washing : 
Washing . " washed on 6 screen, * equipment : 35% 

: “a : : 
Sizing : ‘ {t would be advisable to + : 

; * buy pre-graded potatoes. : : 
Peeling IS * Man who washes potatoes * Batch ; 

z ’ also puts them in peeling * peeler with , 

* a > e ~~ 

* machine, Potatoes are con-' $ hip. motor ; 225 

- * veyed from peeler to trim- ° ; 

: * ming table on a chute. p : 
Sorting. * 5F ! Sorting and trimming is * Table ‘ 
Trimsing and ‘ * done on a table. Exch " 3* vay Loe ; 75. 
Stripping ; * woman has 6 hand opersted $ : 

; * strip cutter. Each * Strip cutters + 

: * trimued potato is put into * mounted on ; 

: * stripper which operates * trimming table * 

: * merely by pushing a lever ‘* 5 @ $25, : 125. 

: * forward and backward, . : 
‘eshing * 38 * Potatoes are stripped into ‘ Wooden aater . 

: * Water trough under table. * trough and * 

M2 3 ; 3 ee. uipment Lo : 

: y * remove pote. 4 

. : * toes from ; 

: : * water : 254 
Slanching ; ‘4 minute blanch, Loading ¢ fire belt : 

F * #ibs. per aq. foot, Man * blancher, aver? 

: * yenoves potatces frcm ‘all Lensth, a7r? 

’ * @ater trough end spreads * Covered area, = 

: * them on blangher belt, * 12" x10" » with: 

ae ; About 5 1bS per mimite * § hop. hotor ony 5 
; * are bandied at this coins. * 4 
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Operetion 2 oyees ; 
: : 
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Trey Loading LM : 
and . 
Steckiny 3 
: 

: 


Drying 


Scraping 
Trays, 
Packeving 

Bae} 

Preparing for 
2 


Snipping 
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Lanor Cost 
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Gost estimated on basis of 
rated horsepower 


oe 


Work Done : Deseription + Appi 
: : Gost 
Strips are spread on trays and * Tray table $8 oie 
trays are stacked on cars. * 3° x93" trays = 
Operation takes about 23 min~- * should be ; 
utes. Man doing this also * used. 
loads drier. ‘ 
Foreman reguistes drier. ; ‘ 
2 people inspect and scrape * Table ex 
trays, then package and * bin ; 5 
crate product. Together ‘ 
they can unload a car in * Scales, : 
about 30 minutes, or shout ¢  * table anc cesl 
the time required to load a carn: ing equipmen 
The remainder of time, until ; 
next car comes out of drier, : 
gan be spent in packaging. ‘ 
Foreman . : 
Helper, cleanup, washing ; 
trays and maintenance. ° : eee 
? Sub-total : 816) 
: : 
hdd 40% for installation and + 3 
accessory equipment : : 2M 
$ Total > $2. a4 
Equipment cost per ton handled * , 
per Z2h-txr. day (unprepared : : 
basis} ° x ¥ my Ag, 
Total Labor Recjuirements: ’ Total Labor Cost, Pér 
6 women @ 60¢ per hour . $360 : 
5 men @ 75¢ per hour ‘woe tS ; 
1. foreman . ee OD . 2.8 
Labor cost per wet pound : , 
(4% pounds) : ; ri 
Labor cost cer dry pound . . 
(57 pounds} d ate 
About 10 boiler horsepower , Approx. 
reguired for blanching. , cost. i 


SWEET POTATOES 
ereparation, Finil Imepeetion and Packaging Equipment, and 
fabor Requirements 
Th a Dehydra‘ion Plant Capable of Handling 400 Pounds par dour 


Unorepared Basis 


: : : Fouippent Necessary _ 

: Empl= : 2 
Gperetion : cyees : Work Done : Description : ABProXx. 

: : : : Gost 
eh Re re, oa, soe es Se ce. ree ne ny 5 ee ee ae : ry et 
frucking LM Sveet potatoes are trucked ¢ Hand truck 2% 15. 
And from receiving pletforn, : : 
ashing plecec of @ screen and washed ; Washing ‘ 

with a hose. : equipment 3 35. 


After washing, sweet potatoes . Wooden vat 
are put into baskets and #ith staan 
hoisted into boiling water pipes, “oist, 
for a 10 minute scald. etc. 


i 


ac ae Oz eG 


150. 


Bateh 
eeler vith 


Peeling Gweet potatoes are dumped 


from baskets into dateh 
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: peeler. From peeler they # hop. motor Pde 
: ave fed to trimming table 
H on & chute. 

Sorting end : Sorting and trimming is Tadis 

Trimaine ¢ 3 F : done on a tadle. 3 x 6 itn 
* 

Slicing : 2M : Trimmed sweet potatoes are Slicer with 
‘ placed in boxes and man % hep. motor 4755 
: carries them to slicer. 

fag hing : Sorays on front end of 

: blancher. Included in 
5 blanicher cost. 


Wire belt 
blancher, over- 
all length, 23 
Covered area, 
ig" x 15%; with 
+ hop. motor 


& minute blanch. Loading, 
2 lbs. per sq. foot. Man 
who operates slicer spreads 
potatoes on blancher belt, 


LM; Slices are spread on treya 
and trays stacked on cars. 
Operation takes about 24 
minutes. Man doing this 
4lso loads drier. 


Trey table 
ree eS. 
trays should 
be used 
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Foreman regulates drier. 
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Operation 
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Seraping 
and 


Preparing for 
Shipping 


Labor Gost 


Steam 
Generating 
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Work Done 


2 people inspect anu scrape 
trays, then package and crate 
Together they can 


product. 
unload & car in adout 39 


minutes, or about ¢ the time 
The 
remainder of time, until next 
cay comes out of drier, tan be 


required to load a ¢ar. 


spent in packaging. 


Foreman » 
Helper, cleanup, washing 
trays and maintenance. 


Add 40% for instellation 
and accessory equipment 


Rquinment cost per ton 
handled per 24~hr. day 
(unprepared basis.) 


Totel Labor Requirements: 


4 women 8 60¢ per hour 
5 men & ‘75¢ ey Dike 
1 forenan 


Labor cost per wet pound 
(493 pounds) 

Labor cost per dry pound 
(89 pounds) 


About 15 boiler horsepower 


required for scalding and 


blenching. 


Cost estimated on pasis of 


rated horsepoter. 
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Scales, 
tacle and 
sealing 
equipment 


Sub-total 


Total 


EDETOX » 
Cost 
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TURNIPS 


Preparation, Finel Inspection end Packaging . Equipment and 


Labor Requirements 


In 8 Dehydretion Plant Gapable of Handling 400 Pounds per Hour 


Unprepered Basis 


NR Ay A opt: anitniathehiehtetemin eed NS RAN A REE RE ENN NER TARO SY UN eS Ae a Sd AO NT Ne te Sy Ne ee Pe RR OE IE ONE ARE CREE CE MAAS RB nt Som oy OE ANN EE Sa Die ely Ne OR Ry 
: ; : 
: : sEquipment Necessary 
: Empl. ; ; 3 
Jperétion $s oyees : Work Done :Deseriotion : Approx, 
: 3 : s Cost. 
Ae een 4s tog omscyLes nism inaroniones neat tate, Leet Nog oa vetoes: A A ANS Na * emery awe _ Senha teh 8A 
: : : : 
Trucking and : 1M 3: Men trucks turnips from re- : Hand truck 9 °G- 25 
pasnhing : : ceiving platform, washes them  : 3 
: + On @ screen, and places them 3 Washing : 
: :in peeling machine. - 3 equipment : 35 
: : 3 : 
eling 3 : Turnips are conveyed from : Batch 2 
: : peeler to trimming table :peeier with : 
; : on a chute ss hop. motor : 2256 
rd 3 H 2 
fopping and : 3 F 3: Topping and trimming done : Table : 
Trivning 3 :omn’a table. vat x 6? : 50. 
icing : 1M :Turnips ere taken from table :Slicer with ; 
: : and fed to slicing machine. s$h.p. motor : 475, 
: ; Euployee doing this also ¢ s 
: : Spreads slices on blancher : 2 
: : belt. : : 
Washing : : Sprays on front end of : : 
: sblancher. Included in : : 
: : blancher cost. : : 
Slanching 3 ‘4 minute blanch. Loading on Wire belt : 
: i: belt, 2 pounds per square foot. 3; blancher, over 
: ; tall lensth Lste 
3 : i Covered area, : 
: : 3128 x 135 : 
: : twith } hep. 
; 3 2 motor 2 1,000. 
fréy Loading : 1M 3Slices sre Spread on trays and : Tray table : 15. 
ad Stacking +; ‘trays are stacked on cars. 23" x 3! trays : 
3) ate 4 
3 : Operation takes about <j Min~ i shoule be : 
: sutes. ian doing this also 2 used : 
: ¢ loads drier. 3 : 
: : a : 
Drying : : Foreman regulates erier : 3 
: ; : : 
‘ : : 3 
: 


Operation 


| 
| 
| 
: 


Seraping 
Trays 
Packaging 
Preparing 
Shipping 


General 


Labor Cost 


Steam 
Generating 
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TURNIPS (continued) 


York Done 


ASA PSN Aa IY ALE SOMERS 


Paaaed 


2 people inspect ana scrape 
trays, then package and crate 
vroduct. Together, they can 
unlosd & car in about 30 min- 
utes, or about ¢ the time re~ 
quired to load & car. The re- 
mainder of time, until next car 
comes out of drier, can be 
spent in packsging. 


Foréman . 
Helper, cleanup, washing 
trays and maintenance. 


had 40% for installation 
and accessory equipment 


Equipment cost per ton handled 
per 24-hr day (unprepared 
basis) 


Lebor Requirements: 


4 women 3 60¢ per hour 
5 men 3 75¢ & a 
1 foreman 


Labor cost per wet pound 
(400 pounds) 

Labor cost per dry pound 
(40 pounds) 


About 10 boiler borsepower 
required for blanching. 
Cost estimated om basis of 
rated horsepower >. 
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Teaple ana bin 


Scales, table 
and sealing 


equipment 


Sub-total 


Total 


Total Labor 


$2.40 
3075 
4.300 


Approx. 
Cost 
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+ Per Hour 


BESTS 


DEHIPRATION FLOW SHERT 


Feeding to line 
®) 


fashing 


Blanching . 


Peeling 


®| |® Topping 
and 
(@® Trimming 


400 Pounds per Hour 
Unprepared Basis 


Packaging and 
Preparing for 


Shipping 


@) i® 
Tray Seraping 
and 
Uz inspecting 


Helper and 


Foreman | 
Clean-up Han | 
H 
4 
: 


GD 
@ | 
Ct |] Os, 


Lebor estimate per shift: 


ED-D~l-fig 78 


Foremen - i 
. Wen » & 
Yonen - & 


Prepared by the Dehydration Comittee. 
Bureau of Agricultural Chemistry and 
Engineering, United States Department 
of Agriculture, August 1942. 


CABBAGE 
DEKYDRATION FLOW SHEET 


400 Pounds per Hour 
Unprepared Basis 


| @ den 
ae | af: 
Packaging and 
| ae Preparing for : 
| ee. Shipping | 
j 4 emsemonerrel: 


7 
i 
i 
th 


crapping 


J Inspecting 


Washing 
one 
| ~ 
e Foreman : : 
i) Helper and Drying 
. Clean-up Man >| 
) br go eat 
=u | 
| | Shredding meee. 
i Gar 
Rees @ Loading 
Lp 
aif | 
\ _ neem : 
Ns : . Tray 
eh OS Se Loading 


Blanching 


Yabor estimate per shifts 
Foremen = 1 


Men oe 5 
Women oo @ 


Prepared by the Dehydretion Committee , 

Bureau of Agricultural Chemistry anc 

Engineering, United States Denartrent 
ED-be-j-fig 79 of Agriculture, Aurust 1942, 


on 
pa? 1 
Pode 


CARROTS 
DEHYDRATION FLOW SHEET 


400 Pounds per Hour 
Unprepared Basis 


Feeding to Lins 


| Packaging and 
| 2 ashing | Preparing for 
ee a & 
i Peeling . Tray Seraping 
| and 
cobs Inspeetd: 
enya pecting 


: i 
ro 
© € RelA rth Foreman | 
(e Toimmd Helper and Drying 
ey i ng Clean-up Man ; 
ed oat 
i i 
— ond tee 
BS: Ke ; 
ae. f 
Slicing | Car 
rd | ie een Loading 
| @ | 
Sai | Seer Tray 
ate AED, es PSR. pee tw | wading 
hashing Blanching | 


Labor estinste per shift: 


Foremen <- j 
Han » § 
omen » * 


Prepared by the lehydratian won ds Lee 
Bureau of Agricultural Gherist ry ond 
a Engineerirg, United States Uepartmend " 
ED-Deleofig 86 of Agriculture, August 1942. - 


3 ONTONS 
WIV TE ATT Ory opps 
DEHYDRATION FLOW SHEET 


£00 Pounds per Hour 


Unprepared Basis 


Feeding to line 


é 
c 
Peeling Packaging and 
| Preparing for 
| Shipping 
1 
| < 
Sorting Tray Seraping 
and end 
Trimming _. Inspecting 
| i. 
ee | 
| 
Gi) Foreman Devs 
a TVing H 
Washing i) Helper and ies 
Clean-up Men 
5 
} 
a es 
Later estimate per shift: 
w 


Foremen - 1 
Men - 4 
Women ~ 3 


Prepared by the Dehydration Committee, 

Bureau of Agricultural Chemistry and 

Engineering, United States Department 
ED-De-l-fig 81 of Agriculture, August 1942. 


POTATOES 
DEHYDRATION FLOW SHEET 


400 Pounds per Hour 
Unprepared Basis 


Feeding to line 


oH 

ver | Packaging and 

pores Preparing for 
Shipping 


Peeling 4 ey’ oe ic 
a Inspecting an > 


, Foreman : 
ty ) Helper and Drying - 
Sorting , Clean-up Man 
Trimning , 
and See Meee ric emne es 
Stripping 
| Car 
| Loading 
w a | | 
ae TAPE Tray | 
; Loading 


Washing Blanching 


Lebor estimate per shift: 


Foremen - 1] 
Men nm § 
Women »~ 6 
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DEHYDRATION FLOW SHEET 


£00 Pounds per Hour 
Unprepared Basis 


Feeding to line 


é 
? Shs tee mans 
x 
Packaging and 
Preparing for 
Shipping 
[mane cenm ara tamnret em ae es 
IR ee 
@ | ® 
ee - c 
Tray Scraping 
and 
Lote Inspecting 
# 
4 xa tout 
: Z 
OR i) Foreman . 
ont : @) Helper and Drying | 
(©) | ©) Sorting. Clean-up Man | 
i x and a y | 
| {i Trimoing (-epeesnn claret inert arenas inti insane ane 
be is Car 
| | Loading 
Slicing eee 
~~ aes Tray 
bole PUP en na . | Loading 
Washing Blanching 
» 
F a 
Labor estimete per shift: 
F Foremen - 1 
LOR a, 
Women o & 
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TURNIPS 
DENITDRATION PLOW SHEET 


408 Pounds per Hour 
Unprepared Eesig 


Feeding to Lins 


© 
5 
: Washing Packaging and | 


Preparing for | 
| Shipping 


i 

f 

wie, Cy a” a 
i) Li +3) 


Trey Scraping 
and 
|e Topping 


| 
i 
' 
‘ 
é 


at Inspecting 
ane @) Foreman 


Trimoing @) Selper and Drying 
sf Cleaneup Man 


5 
2 H 
bewemmernae slaettrie ae 


| 


Car 
Loading 


Sa ae Sa ee 


em AE RAAT SOSA aati os fae NA Ra SANrNeebaniia 


Washing Blanching 


Labor estimate per shift: 
Foreman « 1 
Men = § 
Fomen = & 
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If 


desired, inaniries should be addressed 
9 q 


tos 


further dstailed information is 


fhe Dehydration Committee 
Bureau of Agricultural Chemistry 
and Engineering 
. S. Department of Agriculture 
hington, BD. G. 


or to 


The Dehydration Committee 

Bureau of Agricultural Chenistry 
and Engineering 

f. S. Pepartment of Agriculture 

800 Buchanen Street 

Albeny, California 


Dehydration Comuittee 

é Buresu of Agricultweal Cheaistry and Ragineering 
U. S. Department of Agriculture 

we 
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EOTIMATES OF EQUIPMENT COSTS AND LABOR REQUIREMENTS 
Th 
VEGETABLE DEHYDRATION 


Plant Capacity--$39 Pounds Per Hour 
(Unprepared Basis) 
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a 
Vegetable Dehydrat 


This discussion deals with preparation and packaging equipment costs 
and labor requiremouts in dehydration plants capable of handling 830 
pounds per hour, wnorepared basis. It is apparent that the tonnage 
handled is directly preportionsl to the length of the operating day. 
The same preparation equipment is, therefore, required in a betch 
type plant of 5 tons daily capacity, if the prepsration line oper 
8 


BESS 
only twelve hows per day, as in a continuous plant of 10 tons deily 
capacity. The vegetables considered are: 

fable Beats Carrots Swest Potatoes (Yams) 
Cabbage Onions Turnips (Rutabegas} 


Potatoes 


voste of equipment and labor for vegetable drying are.subject to 
wide variation. The ability to improvise certain itens may permit 


” 


substantial savings in plent investment as compared to a plant using 
Standard cannery equipment. Proper plant layout may even eliminate 
Some Ltems. The balance between Labor and machinery is a very 
important factor. The initial eost of a lahor-saving machine may 

be large, mt the labor cost saved may be much jarger than caoital 
and operating charges on the machine. Relative availability of 
debor and machinery may determine the preportion of labor and machine 
operation in a plant. 


Eynipnent listed herein and indicated methods of operation are inten-— 
ded to be merely suggestive. Other items of equipment as well as 
other operating procedures may be equally satisfactory or even better. 
For instance, mechanical abrasive peelers have been assumed. Lye 
pesling, if pavmitted, by purchase specifications, may be preferable 
OW Carrots, potatoes, anc other hard root vegetables. Other peeling 
methods, for example, carbonization by flame or radiant heat, followed 
by vigorous scrubbing, have alsc shown promise on an experimental 
besis. Carrots, turnips, and beets ere shown as being peeled before 
topping. Under certain conditions it may be advisable te do the 
sopping before peeling and the trimming after peeling. Standard 
aOYabi vs peelers have not proven entirely satisfactory on onions. 
Operators have edepted various exsedients to overcome this difficulty. 


Costs ond descriptions of equipment are based upon prices and infor- 
mation «1. established manufacturers in this field. ~The labor est 
ups shown are based upon cannery operations and the operations of 
present commcrcial dehydrators. They will vary appreciably from 
plant to plant. if the items of equipment or sequence and methods 


‘of operations are different from those given here, the labor set-up 
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must be modifled accordingly. 


The acconpanying tables show only major items of equipment needed in 

the preparation of vegetables for drying and in the final inspection 

and packaging of the drisd product. 4 is assumed that other itens 

of equipment such as graders and spray washers may be improvised and 
that items such as slevaters and conveying belts will bs replaced by 
trucks and by tables beeause of the small size of the plant. Sone 
handling of boxes can be eliminated by placing the batch types peeler 
higher then the trimming table and by providing a discharge chute from 
the poeler to the table. The washer may be emptied inte the pesler in a 
Similar manner. 


Some peelers have the tendancy to over-peel smaller size vegetables and 
inecequately peel larger ones. Hence it is preferable to put only one 
size through the pesler at a time. This iavolvas the use of 2 grader 
or sizer or the purchase of pre-graded vegetables. ‘The latter wight 
se particularly expedient in a small plant. A simple slat grader may 
be built at the plant at a cost which is only s small fraction of ths 
cost of a commercially built grader. 

; f 
4 water sprey at the beginnizg of the blanchar belt is quite satisfac-- 
vory in washing the diced, sliced, or stripped vegetables. A seperate 
washer to do the same work may cost several hundred dollars. If tne 
washing is mazuel, the services of another employee may be required. 
Such a water spray at the front end of a blancher bel} tends to prevent 
excessive humidity in the preparation room by condensing stesm escaping 
from this end of the blencher. 


The amount of steam necessary for blanching will vary from plant to _ 
plant depending upon losses from the blancher and care in the avoidsence 
of stesm wastage. The range may be from 1 to 3 boiler horsepower for 


has been assumed. Due to retort olenching used for beets, a 
iy Iarger amount is considerad necessary. Sweet potatoes are 

cc ne wali as blanched. Due to this double heating, they require 
somewhat more steam capacity. The plant cneretor can lessen the invest+- 
nent in steam bollers by insuring proper piant operation to minimize 

the steam losses and by operating the steam boiler above its rated 
capacity. 


No provision for waste disposal equipment hes been made in these 
estimated costs. Since disposal of waste is a very important and 
sometimes costly factor, it cannot be overlooked in setting up a plant. 
Rach plant may have its own methods of waste disposal, but it is 
prohable that in the case of potatoes and sweet potatoes, the most 
comuon method will involve carrying of wastes from the plan® by water. 
“his will necessitate a method of sevarating suspended solids from the 
water by screening, settling, or otherwise. These Solids may be hanled 


aaay, incinerated, or processed for byproduct values. The liquid effluent 
may be rm inte a sever, a rumning stream, or to other places of disposal. 
Other vegetable wastes may be hauled away, burned, or treated for byproduct 
recovery, but will usally involve a less serious Sewerage problem. Each 
of taese methods will be subject to sanitary regulations. Due to the nanny 
facters involved, no attempt is being made at this time to show the cost 
of such equipment. Economical disposal of preparation wastes will usually 
require some ingenuity on the part of plant operators. 


The cost of packaging equipment is based on the assumed use of 5~—gallon 
cans. Recent practice hes been to solder the top after filling the can 
with inert ges. A regulator valve for the gas, relatively inexpensive 
seldering equipment, and scales are tho main items needed for this type 
of packaging. Other types of packaging might involve a larger capital 
investment. Automatic ean sealers have been recently introduced. These 
use a plastic sealing miterial under the edge of the lid which eliminates 
the necessity for soldering. Mo increased capital investment is ordi- 
marily involved in the use of the antomatic can Sealer since the machines 
are leased to the user. Ina small plant such as the one considered 
here, it is questionable if the use of such a cen sealer could be econo~ 
micelly justified on the basis of ceet alone. 


Only one form of prepared vegetable has been considered. Preparation of 
vegetables in other forms will hecessitate the installetion of other types 
of cutters and will usually entail an increase in cost. The labor set- 
up may alse be affected to some extent by resulting differences in 
blancher loading, tray loading, and drying time. 


It is estimated that installation costs will amount to from 10 to 
20% of the purchase price of the machinery. Valves, piping, wiring, 
trucks, boxes, scales, tools, and other accessory equipment plus soms 
allowance for improvised items may amount to an additional 30 to 

40%. Together these make a total of about 50% to be added to the 
purchase price to cover costs of installation and accessory items. 


placing the prepared material on the trays for drying ani also 

in spreading the material on the blancher balt, it is necessary to 
have it spread uniformly over the surface. This allows for proper 
air circulation and avoids lumps which may not dry. In blanching, 

a uniform spread insures adequate penstretion of heat to all pieces 
of the vegetable. An automatic device for doing this spreading will 
geduce the number of employees needed at these points. 


The number of women that are employed on the sorting and trimming 

tables wiil have a marked effect on the operation of the plant. As 

the mumber of women increases, more time will be spent on each potato 
or other vegetable, tous reducing waste anc insuring a better dried 
product. Careful sorting and trimming will decrease the amount of 

tried material discarded in the final inspection, decrease the liks]4- 
heod of product rejection, and probably decrease the mumber of employees 
needec for the finul inspection. There Will, however, be an optimun 


ons 


point cor the most economical operation of the plant in obtaining 
an accepteble product. 


it is assumed that, the extra men showm in the accompanying charts will 
assist in actual processing of the material, in care and operation 

of the equipment, and in removal of waste from the plant. I% has not 
been indicated on the Plowsheots if a man performs mors than one 


operation. Due to the small sise of plant, many of the employees 
will have to do several operations in order to utilise their time 
most efficiently. 


Since actual working time in an S-hour shift may be only 7 hours, 
the indicated hourly capacities are only intended to be an average 
of quantities handled during en S-hour shift. Quentities handled 
in any one hovr of actual operation will have to be slightly higher 
if the assumed rate of production is to be maintained throughout 

a complete shift. The number of employees indleated should as a 
rule be sufficient to cover this difference. 
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SUMMARY OF COSTS 
Preparution, Final Inspection, and Peckaging Ecuipment, 
and Labor Requirements in 
Vegetable Dehydration at a Plant Capacity of 830 Pounds per Hour 


Unprepared Basis 


Name of Vegetable : Shrinkage ; 

: Ratio : Total : Wet: Dry : 2fet & Dry 

: : :(Snpre: :{unpre— : 

: : spared); tpared) : 
a 2 : § 7S. $ im : je 
Table Beets __ : 13 tol “% 3,765. § SY7. : 4,595) OY » 18 PR 

3 : : : : : 
Gabbage 719 to ls 4,065. 3: 407. s 7,724. 2 1691 eee 
Carrots _ : 10 tod os 4e440 : Add. : 4.440. 8 G96 Ws See 
Onions : 14 tol “st 2,640. =: 264. : 3,696. : del3' Dee ee 
Potatoes : 7tol +: 5,865 : 587. : 4,106. : 1.80 +: 12.5 
Sweet Potatoes wine to lee: S315 9: Game): 2.302. + sb. 60O4 Tere): 
Turnips $ 40°to Ll fy4 4400 Ts £44. 8 4 4L0 ee Pes ee ie , 


1/ Equipment cost per ton hendled per 24~hour day. 


ED-D-l-tab 132 


uipment Cost beg Labor Cost — 
: Per Ton 3 Per Pound _ 


Capacities per Unit of Time 
In a Vegetable Dehydration Plant 
Capable of Handling 830 Pounds per Hour 


(Unprepared Basis) 


Sweet 
Beets Cabbage Carrots Onions Potatoes (tease Turnips — 
Yams | 
Form Prepared Slices Shreda Slices Slices Strips Slices Slices — 
Unprepared basis: 
Tons per 24-hour day id 10 10 10 1a 10 iG 
Pounds per 24-hour day 20,000 20,000 20,000 20,000 20,000 20,000 26,006 
Pounds per hour 830 830 &30 830 $30 $30 830 
Pounds per minute lh 14 14 ava 4 14 44 
No. of women coriug 2 
Pounds per woman per hour 415 
Pounds per woman per minute 6.9 
Number of retorts 2 
Blanching time in minutes LO 
Minutes per charge per retort — y 
losding, blanching & unloading 20 
Charges per hour 6 
Pounds per charge 140 : 
Cars or crates per charge 23 
Founds per car or crate 46 
Prepared basis: a: 
Assumed preparation loss 30% 25% 25% 15% 25% 25% 208° 
Tons per 24-hour day 7.0 7.5 (hae 8.5 Yee 7.5 8.0 
Pounds per 24~hour day , 24,000 15,000 15,000 17,000 15,000 15,000 16,000 
Pounds per hour 580 630 530 710 630 630 676 
Pounds per minute 9.7 10.4 al BE 11.8 10.4 Lod ligt 
Number of women sorting, 
topping and trimming 5 a 4 10 6 5 
Pounds per woman per bony 115 125 175 65 105 135 
Pounds per woman per minute LY 2olk 3.0 1.0 Le? 2.2 
Assumed blancher loading - 
lbs. per square foot . a5 2.0 2.0 2.0 2.0 
Assumed blanching tine in minutes 3 4 4 6 4 
Pounds in blancher at any one 
time pis 42 42 63 ° Ae 
Square feet of blancher nesded 21 21 al 32 22 
Assumed try loading - Q . 
lbs. per square foot 1.5. 1.2) 150 ee 1.5 1. 
Pounds per car 590 A'S 590 475 590 590 5 
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Gacaattieet ner Tait of Tims 
Ine Vevetable Dehydration Plant 
“Capable of Handling 830 Pounds per Hour (cont'd) . 


(Unprepared Basis) 


we: Sweat 

ie Potatoes i 

bt Beets Cabbage Carrots Onions Potatoes (Yams) Turni; 

jpeg | . / 

u Prepared | | elices Shreds Slices Slices Strips Slices ‘Slices 


7 
24 32 25 36 25 25 27 
ihe i 1.0 1.5 1.0 re i 
él 45 57 * £0 57 5% 53° 
23 22 22 22 22 22 22 
27 2. 27 21.6 297 27 27) 
520-690 560 790 560 560 590 
22 29 23 33 23 23 25 
0.57 0.48 0.38 0.55 06.38 0.28 0.4, 
160125 160 110 166 160° a6 


tied overall shrinkage 
13 to 119 tol 10 tol 14 to i 7 to l 4s to l 10 tol 
 Rhnoue day 1,540 4,050 2,000 1,430 2,860 4,440 2,000 


S per 65 45 85 60 120 185 85 
3 per simte 1.2 0.73 1.4 2.0) 292.0, Bio ae ‘Lh 

r 5-galion can 10 5 14 9 10 13 6 

te opchear sy 158 210 140 160-285 340 335 
5 per hour | 6.5 8.3 5.8 6.7 11.9 14.2 14.0 
ites per can 9.2 6.8 10.3 9.00 45.00 Eee 43 


- 
. 
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TABLE BEETS 
Preparation, Final Inspection and Packaging Equipment, and 
Labor Reovirements 
In a Dehydration Plant Capable of Handling 830 Pounds per Hour 


Oe ae 


Unprepered Basis 


Operation 


Feeding to Preparation Line 


Wea shing 


Bleuching - 
10 minutes et 5 pounds pressure 
in retoris 


Peeling 


Topping and Trimming 
Washing 


Slicing 


Tray Loading and Stacking 


Moving Cars and Drying 
Scraping Trays 
Pinal Inspecting 
Packaging anc Preparing for 
shi ppi Lag 


eara'l - POrenan 


Helpers, clesunp; washing 


trays, and maintenance 


Sub-total 


uipment 
Description of Equipaent Gost 


Koteary bar washer 
Drum size ~ 25" x 6! 
With 1 h.p. motor $ 450. 


« Small retorts with 3 
crates each with pulleys 


and hoists 700. 
Batch peoler 

With 13 b.p. motor 600. 
fable - 3! x 10! 15s 
Vat or trough 50. 
Slicer 

With ¢ hip. moter 475. 


Hollers, scales, and other 
loading squipment are small 
items. These are included in 
cost of accessory equipment. 
See below. 


Table top over bin 100. 


Inspection done by employees 
scraping trays. 


Scales, table, and sealing 
equipment 


$2510. : 


be 


Bol 


nD 


. 


TABLE BEETS (continued) 


| Operation : Equipment Labor 


= _Deseription of Equipment Gost 
a Sub-total $2,510. 7 
40% for instellation and 
accessory equipment; 50% for same 
plus improvised items 50% 1,255. 
- . | Total $3,765. 
Equipment Cost per Ton Handled per 
24-Hour Day - (Unprepared Basis) $377. 
_ - 
5 Women @ 60¢ per hour $3.00 
Lebor Gest per Pound ~ 1i Men @ 75¢ 8 8 8.25 
{13 to 1 overall shrinkage ratio) 1 Foreman 2.00 $ 12.25 ; 
a (Based on the labor cost per hour) Labor cost per wet pound /.. 
($36 lbs) 1.48¢ 
_ / Labor cost per dry pound 
Vay (64 lba) 19.1 ¢ 
Steem Generating ~ Approximate Boiler 
Horsepower Needed ~ (25 b.hep. per 
ton, per day) For blanching only. 25 b.h.p. 
Approximate Cost of Boiler if 
peceat< at Rated Capacity $2,500. 
m 
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CABBAGE | 2 
Preperation, Final Inspection and Packaging Equipment, and 
Labor Requirements 
in 6 Dehydration Plant Ga, able of Handling $30 Pounds per Hour 


Unprepared Basis 


Operation 


Feeding to Preperation Line 


Trimming end Coring 


Washing 


Shredding 


Spreading on Blancher Belt 
Blanching, 3 iiinutes ~ Loading on 


blancher belt, 15 pounds per 
equare foot 


fray Loading and Stacking 


Moving Cars and Drying 
Scraping Trays 
Final Taspecting 


Packaging and Preparing for 
Shipping 


Equi paent 
Description of Equipment Cost, 

Equipnent for feeding to ‘the Line 

will probebly have to be impro- 

vised for this size plant $ 500. 
Table ~ 3° x 6! 50. 
2 Improvised cabbage corers’ 

With # hop. motor 

Located over table 125. 
Rotary bar washer 

Drum size — 25% y 6) 

‘th L hep. motor 450. 
Kraut cutter 

21" dise 

With 4 hep. motor 225, 
Wire belt blancher 

Overall length - 18! 

Covered ares — 24" x 1}! 

With 1 hep. motor 1,200 


Rollers, scales, and other loaging 
equipment are small itema. 
These are included in cost of 
accessory equipment. See below. 


fable top over bin ( 109. 


inspection dene by enpleyses 
Scraping trays, 


Scales, table, and Sealing 
equipment 


1M 


2F 


iF 


aM 


eS RE NT 


Bn is aged 


CABBAGE (continued) 


Operation Equipment Labo 
Description of Houipment Cost 
General — Foreman i if 
Helpers, cleanup, washing 
trays, and maintenance 2 if 
Sub—to tal $2 3 719 ® 
Add 40% for installation and 
accessory equipment; 50% for same 
plus improvised items 50% 13556 
Total $4,065 
Equipment Cost per Ton Handled per 
24~hour Day (Unprepared Basis! $ 407. 
4 Women 3 &6¢ per nour $ 2.40 
Labor Cost per Pound - 10 Men ww 75g & & 7250 
(19 to 1 overall shrinkege ratio) 1 Foreman 1.00 $ 10.90 
(Based on the lsbor cost per hour) Labor cost per wet pound . : 
(830 lbs) L.3l¢ 
Labor cost per dry pound 
(44 lbs) 24.8 ¢ 


Steam Generating ~ Approximate 
Boiler Horsepower Needed ~ (2 b.h.p. 


per ton per day) For blanching only. 20 b.h.p. 
Approximate Cost of Boiler if 
Operated at Rated Capacity - $2,100. 
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CARROTS 
Preperation, Final Inspection and Packaging Equipment, and 
Labor Requiremnente 
Tn a Dehycration Plant Capable of Handling 830 Pounds per Hour 


“ 


Unprepared Basis 


Operation 
Feeding to Preparation Line 
Washing 
Peeling 


Topping and Trimning 


Slicing 


Spreading on Blancher Belt 


Weehing 


Blenching, 4 Minutes — Loading on 
blancher belt, two pounde per 
square foot. 


Tray Loading and Stacking 


Moving Cars and Drying 
Scraping Trays 


Final Inspecting 


Packaging end Preparing for 
Shipping 


un mh 3 toh F 3 
Eiofiemimtan L361 


Equipment 
Description of Equipment Cost 


Rotary bar wesher 
Drum size ~ 25" x 6? 


With 1 hep. motor $ 450. 
Batch peeler 

With 14 hop. motor 600. 
Table - 3° x 10! 756 
Slicer _ 

With $ hep. motor 4756 


Sprays on front end of blancher. 
included in blencher cost. 


Wire belt blancher 
Overall length ~ 18? 
Covered area - 24" yw 11? 
Withih.p. motor 1,200. 


Rollers, scales, and other 
loading equipment sre smell 
items. These dre ineluded in 
cost of accessory equipment. 
See below. 


Table top over bin 105. 


Iuspection done by employees 
scraping trays. 


Scales, table, and sealing 
equipment 60. 


Labor 


LM 


SF 
i M 


LPF 


2 i 


1 
2M 


iM 


pay 


: 
« “ 
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CARROTS (continued) 


 Operatian Equipment Labo 
; 7 Description of Equipment Cost. : 
General - Foreman ; a 
- —- Helpers, cleanup, tray (3 
Lew weshing, and maintenence . . 2h 
sa Sub-total $2,960 
Add 40% for installation and 
&tcessory equipments 40% for same 
plus improvived items. 50% 1,480. 
ae Total 84.440 9 
‘Equipment Cost per Ton Handled per 
&4~Hour Day ~ (Unprepared Basis) Adds 
: ee 
aS 6 Nomen @ 60¢ per hour $ 3.60 
Labor Cost per Pound ~ 10 Men &@ 75g 4 nn 7.50 
{10 to 1 overall shrinkage ratio) 1 Foreman | 1.00 $ 22.10 
_ (Based on the labor cost per Labor cost per wet pound aa 
hour) (630 lbe) 1.46¢ 
™ Labor cost per dry pound 
- (83 lbs) 14.6 ¢ 


Steam Generating ~ &pproximate 
_ Soiler Horsepower Needed ~— 
(2 b-h.p. per ton per day) For blanching only. 20 b.h.p. 
Approximate Cost of Boiler if 

Operated at Rated Capacity 
~ 


ne 


$2,100. 


2 , | 
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ONIONS 
Preparation, Final Inspection end Packaging Ecuipment, and 
Labor Requirements 
In a Dehydration Plant Capable of Handling 830 Pounds per Hour 


Unprepared Basis 


Uperation Equipment 
Description of Equipment Cost 


Feeding to Preparation Line 


Peeling Batch peeler 

With 15 h.p. motor @ 609. 
Sorting and Trimuing Table ~ 3' x 10! 156 
Washing Rotary bar washer 

Drum sige - 25" x 6! 

With L hep. motor 450. 
Slicing Slicer 

With = h.p. motor 475.6 
tray Loading and Stacking Rollers, scales, anc other loading 


equipment are small items. 
These are included in cost of 
accessory equipment. See below. 


Moving Cars ene Drying 


Scraping Trays Table top over bin ola 
Final Inspecting Inspection done by employses 
scraping trays. 
Packaging and Preparing for Scales, table, and sealing 
Shipping equipment 60. 


General - Foremen 
Helpers, cleanup, 
washing trays, and 
maintenance 


Sub- to tal KL 3 760 e 
Add 40% for installation and eecessory 


equipment; 50% for same plus 
improvised iteus 50% 880. 


Total $2,640. 
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ONIONS (continued) 


| | . 
 - Operation Equipment 
: Description of Equinment Gost 


yud pment Cost per Ton Handled per | | a 
24-Hour Day ~ (Unprepared Basis) $ 264. id 


7 
ad 
x be i 


i 4 Women 3 60¢ per hour $ 2.40 ’ 
Labor Cost per Pound ~ S Men @75¢ ™ 6.00 — ) 

- (14 to 1 overall shrinkage) 1 Foreman - 2290 $° "9.40 

_ (Based on the labor cost per hour) Labor cost per wet pound 

Ce (830 lbs) 1.13¢ 
Ral 4 Labor cost per dry pound 


(59 lbs) 15.9 ¢- 
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POTATOES 


Preparation, Final Inspection and Packaging Equipment, and 
Lebor Recuirements 
in a Dehydration Plant Capable of Handling 830 Pounds per Hour 


Unprepared Basis 


Operation 


eeGing to Preparation Line 


ashing 


: a 
ee ling 


orting and Trimming 


preading on Blancher Belt 


ashing 


lancaing, 4 Minutes - Loading on 
Bienater belt, two pounds per 
square foot. 


ray Loading and Stacking 


wing Cars and Drying 
‘raping Trays 


nel Inspecting 


, . % Ooch 9 
— e> P5 i « Ada: | 
fac Jere Lem 181 AD 470s 


Equipment, Labor 
Description of Equipment Cost 


Rotary bar washer 
Drum size ~ 25" x 6! 
With 1 h.p. motor € 450. 

it would be advisable to buy 
pregraded potatoes 


Batch peeler 
With 1g h.p. motor 600. 


Belt conveying sorter 10 F 
Belt size - 30% x 15: 
With 1 h.p. motor S00. 


Strip cutter and slicer 
With < heap. motor 700. 


fev 
by 


Sprays on front end of blancher ~ 
Included in blancher cost. 


Wire belt blancher 
Overall length - 18! 
Covered area ~ 248 x 11! 
With 1 h.p. motor 1,200. 

Rollers, scales, and other - 
loading equipment are small 2M 
items, These sre included 
in cost of accessory equip- 
ment. See below. 


Table top over bin 100. 2 


Inspection done by employees 
scraping trays. 


=i 


an; 
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artnoe (continued) 
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Operation Equipment ; 
Description of Equipment Cost - 
Pa ckaging and Preparing for Scales, table, and sealing 1 
Shipping equipment Sif 60.17 
General ~ Foreman 13 
.. Helpers, cleanup, washing 
trays, and maintenance o zi 
ae _ Sub-total $3,910. 
A ad 40f for installation and 
- accessory equipment; 50% for 
Same plus improvised items. 50% 3955 = 
oY Total SS 8652 b 
faded Gest per Ton Handled per 
2heHour Day - (Unprepared Basis) $587. 
12 Women & 60¢ per hour $ 7.20 
ioe Cost per Pound — Qien & 75g 8 &f 6.75 
‘a (7 to 1 overall shrinkage ratio) 1 Forenan 1.00 $ 14.95 
Sora on the labor cost per hour} Labor cost per wet pound —— 
($30 lbs) i. 804 
oe Labor cost per dry pound 
>) (120 Lbs) 12.5 ¢ 


team Generating - Approximate 

—Botler Horsepower Nesded - | 

(2 bebop. per ton per day) yor tianching only. 20 bebtepe 
Ay pproximate Cost of Boiler 


Pioerstes at Rated Capacity $2,190. 
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SWEET POTATOES 
Preparation, Final Inspection end rackaging Equipment, and 
Labor Requirenents 
in @ Dehydration Plant Capable of Handling 830 Pounds per Hour 


Unprepared Basis 


Operation Equipment Labor 
Description of Equipment Cost 
Feeding to Preparation Line 1M 
Washing Rotary bar washer 
| Drum sige - 25" x 6! 
With 1 h.p. motor # £503 
scalding, 10 Minutes in Boiling Weeden vat with steam pipes, 
Water hoist, etc. 250. 
Peeling Batch peeler 1M 
With 14 h.p. motor 600. 
Sorting and Trimming Table ~ 3% = 10? 75. eee 
Slicing Slicer 
With $ hep. motor 475. 
Spreading on Blancher Belt l1F 
Washing Sprays on front end of blancher - 
Included in blancher cost. 
Blanching, 6 Minutes ~ Loading on Wire belt blancher 
blencher belt, two pounds per Overall length = 24% 
square foot. Covered area ~ 24% x 16? 
Kith 1 hep. motor 1,400. 
Tray Losding and Stacking Rollers, scales, and other 
loading equipment ere small 20M 


items, being included as 
accessory equipment. 


Moving Cars and Drying 1s 
Scraping Trays Table top over bin LOO. 82m 
Fina: Inspecting Inspection done by employees 
: PLOY 
seraping trays. € 
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Operation 


Packaging and Preparing for 
Shipping 


General - Foreman 
Helpers, cleanup, washing 
trays, and maintenance 


‘4 


Sub-total 


ree , 
a 


Add 40% for installation and accessory 
equipment; 50% for same plus 
improvised items. 
—. a 


Total 


“ie 


Equipment Cost per Ton Handled per 
24-Hour Day ~ (Unprepared Basis) 


(4% to 1 overall shrinkage ratio) 


Steam Generating - Approximate 
otpotler Horsepower Needed ~ 

te b. hep. per ton per day) 
‘For scalding and blanching only. 
Approximate Cost of Boiler if 
‘Operated at Rated Capacity 


SWEET POTATOES (continued) 


Equipment 
Description of Fouipment Cost 


Ssales, table, and sealing 


equipment 


60. 


& Women @ 60¢ per hour $ 4.80 


Labor Cost per Pound 10 Men 9 75¢ 


1 Foreman 
(830 lbs) 
(185 lbs) 


by 


" 


7.50 
1.00 $ 13.30 


(Based on the labor cost ver hour) Labor cost per wet pound 


Labor cost per dry pound 


$2,900. 


see) om 


TURNIPS 
Preparation, Final Inspection and Packaging E.uipment, and 
Labor Requirements 
in a Dehydration Plunt Capable of Handling $30 Pounds per Hour 
Unorepared Basis 
Operation Equipment Labor 
; Descri;:tion of Eovipment Cost 
Feeding to Preparation Line LM 
Washing Rotery bar washer 
Drum size — 25" x 6! 
With 1 h.p. motor $ 450. 
Peeling Batch peeler 
With ls h.p. motor 600. 
topping and Trimming Table - 3" x 10! 75. 5F 
Slicing Slicer _ 1 
With s hep. motor 475. 
Spreading on Blancher Belt Lek 
Washing Sprays on front end of blancher - 
Included in blancher cost 
Blanching, 4 Minutes ~ Loading on Wire belt blancher 
blancher belt, two pounds per Overall length - 18! 
square foot. Covered erea ~ 24" x 11! 
With 1 h.o. motor 1,200. 
Tray Loading and Stacking Rollers, scales, and other 
loading equipment ere small 
items. These are included in 2M 
cost of accessory equipment. 
See below. 
Moving Cars and Drying LM 
Scraping Trays Table top over bin 103. 2 i 
Final Inspecting inspection done by employees 
scraping trays. 
Packaging and Preparing for Seales, table, and sealing LF 
Shipping equipment 60. 124k 1 


fo 


TURNIPS (continued) 


Operation Equipment 
Description of Equipment - 


General « Forenan 


Helpers, cleanup, washing 
trays, and néeintenance 


Sub-total 
Adé 40% for installation end 
accessory equipment; 50% for sane 
plus improvised items. 50% 


Total 


Equipment Cost per Ton Handled per 
24—Hour Day ~ (Unprepared Basis) 


7 Women @ 60¢ per hour $4.20 


Labor Cost per Pound — 10 Men @'75¢ " & 7.59 
{10 to 1 overall shrinkage ratio} 1 Foreman 1.09 
(Based on the labor cost per Labor cost per wet pound 

hour) ($39 lbs} 
Labor cost per dry pound 
(83 lbs) 


Steam Generating - Approximate 

Bolier Horsepower Needed ~ 

(2 b.-h.p. per ton per day) ror blanching only. 20 b.h.p. 
Approximsete Cost of Boiler if 

Ooerated at Rated Capacity 
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BEETS 
DERYDRATION FLOW SHER? 
630 Pounds ver Hour 
Unprepared Basis 


Fe to line 
eeding be Tray and Car Loading 


WE 


Washiag 
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re St 


| Slicing 
1 @& | 
Peeling ; | 
{ 
® | 
Topping 
® or ashing | 
Trimming 
®) 5 Women we 
; als 


Ge Tray ’ 


Scraping i) fe 


and he: 
Inspecting ~~ 


on 


Packaging and 
Preparing for 


Foreman 
i) Helpers and 
Shipping 


Clean-up Men Labor estimate per shift: 
Foremen <= j 
Men - il 


Women - § 


Prepared by the Dehydration Committee, 

Bureau of Agricultural Chemistry and 

Engineering, United States Department 
ED=Delefie 106 of Agriculture, August 1942, 
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e >: ae DEHYDRATION FLOY SucEey 
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of} Saeko ; 

; | 630 Pounds por Hour 


Unprepared Basis 


Tray and Car Loeding 


Feeding to line ia ere) 
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: trimming 
) | ) & and — 
: Coring te Ha 
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| ae | 
| | | Bilanching 
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‘ Washing Drying 
j 
| nee 
| | | 
@| | Shredding © | Spreading 4 
Tray i 
cao idancainar meet seinen gesor - apps ce) a 
| cor dasnrh 
ey eg ae * 
G) Foreman © @ ag pene 
i) Helpers and Packeging and 
G) Glean-up Men Preparing for Lator estimate per shift; 
J | Shipping Foremen = 1 - 
‘ CR Oa eee esa 
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Prepared by the Dehydration Comniitee, 
Sureau of Agricultur al Chemistry and 
Engineering, United Ste ates Department 
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PEMYDPAT TION FLOY SUERT 


830 Pounds per douz 
Unprevared Bagis 


Feeding to iine fray Loading 
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Slanching 
Topping 
and 
Tr iaming 
5 Women 
Washing 
licing 
® op spreading 
‘ea | , tray 
65 arr fae Seraping @& 
and 


sted Ss inspecting a 


Gi) Foreman Packacing and 
iu Uelpers and j Preparing for | 


GF Gibansiotnee shipbinc Labor estimate per shifts 


Forenen - i 
Ven ~ 10 
Wouex »- 6 
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D°VYDRATION PLOW S'YET 


830 Pounds ner Hour 


Feeding to line 


|e 


| . Peeling 


Washing 


@ Foreman 
(i) Helper and 
Clean-up Han 
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Shipping Labor estimate per shift: 
Ne Secaad eee | Foremen =- J 
1 Ga Men ig 
Vonen - & 
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POTATOES 
DEHYDRATION FLOW SHEE 
630 Pounds per Hour 


Unprepared Basis 


Tray and Car Leading 
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c: @) 10 Wonen @® 


® 
a |e 


/ ® Spreading 
\ 
ee 


Gi) Foreman 


Qi) Helpers and 
Qt) Clean-up Men 
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TURNIPS 
DEWYDRAT ION FLOW SYEET 
30 Pounds per Hour 
* "i 


Ynprepared Basia 


Vins Tray and Gar Loading 
j o 


rice ¢ 
| ) Poeling 


} 
i 
| | 
ae 
oe { Blanchiag 
| 


| Washing 


©) _| Spreading 
REE Ne Sie oes ieee | ode | Trey 


Seraping @ 
and 


pone inspecting  ‘—~ 
eo oe 
Packsging and 


Preparing for 
Be is labor estimate per shifts 


aout 


a) Foreman 
G) Helpers and 
{i} Gleaneup Hen 


Siang cancer nae atk Forenes ox E 
Ken - 10 


Yonen’ - 7 


Prepared by the Dehydration Comittes , 
Bureau of Aagricuitural Chemistry end 
| ‘Engineering, United States Departnent 
BDelefig 112 - ef Agriculture, August 1942. 


gpther 


Rate Se? se 


o~ ¥ ib ed 
eS stad SP Ae ed 


pe 


wittse 


oi Pease 

i,2° 
Netia BE BAe UV 
* wt Rte oY 


TT Pa 
Tey eet weet en 
LAB Dt BReah alot : 
pat, 
a é 
2 ’ 
? 
i 
1 
CY 
WA 
“ft 
wkd mss Xs 
Ay Thtabesna 47% 
bea gages 
Wild. es 
: a 
am 2% Sry} 7h Pe es 
SARA CRN Wad, eh as 
fl on 4 % & 
RPS hatefinde Poe Lbtn fer 
y i 
i j “ * 


ny 


aii 
ae 7 


im 
- 


o* u x 
| ¥ 70. ars ST x ie m bY Sao Ter 
AS Pi tel toe 
b OA) s ga 
; : 44 ‘ Poy c% ' r 7 ‘lee re i i 
2 é ’ 
a pi tch> sir Lyiltese 
* 
mal 
wel Sap AN gy aided geet 


. Cw slags Jaw) ba inee Ga ieee 
fg | , Pe aged : a 
7 6 Vt Lidtipi: te Cease) = oe 


; . . e318 . oe ettogd BOR 
——_ rasan) } iad 5% cmigh i. 


— . P 
SPS PKL re es 4 er 
0 SST Ie 


one | of E patil saval Sineunce a. Pb uke d . 
OUPGG2 OL AgPitcultural Chemistiz ¥ 


U. S, Department of Agriculture 
ESTINaT™S OF EQUIPMENT COSTS oND LABOR RE QUIREMENTS 


 T7 


Ae 


VEGETABLS DEHYDRATION 


Plant Capacity -~1 ,670 Pounds Per Hour 
(Unprspared Basis) 


Preparation, final insreection and 
packaging equipment are the only 
types of equipment considered in 
this report. All lebor require«~ 
ments except clerical end shipping 
are included. 
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MARY OF ECUIPMENT AND LABOR COSTS....ccccceccccorese 
{For seven vegetables important in dehydration) 
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Preparetion, Final Inspection, and Pecks ging Wouipment, 
and Labor Requirements in 


' Yegetable Dehydration et a Plant Capacity of 1,670 Pounds per Hour, 


Unprepared Basis 


por requir g t of preparation 
This discussion deals with the labor requirements and cos : 
and packaging equipment in dehydration plants capable of handling 1,670 
pomds per hour, unprepared basis, or 20 tons per 24-hour day. The 
vegetables considered arc: 


‘able Beets Carrots Swest Potatoes (Yams) 
Cabbage Onions Tarnips (Rutabagas) 
Potatoas 


Castes of eculpmont and labor for vegetable drying are subject to wide 
variation. The ability to improvise certain items may permit substan- 
tial savings in plant investment as compared to a plant using standard 
carmery equirment. Proner plant layout mey even climinate some items. 
Tho balence between labor and wechinery is e very important factor. 

The initial coset of a labor-ssving machine may be large, but the labor 
cost saved may te much larger than capital and operating charges on 

tae machine. Relative “vailability of labor and machinery may determine 
the oroportion of labor and mechine operation in a plant. 


Equipment listed herein and indisated methods of operation are intended 
to be merely suggestive. Other items of equipment as well es other 
operating procedures may be equally satisfactory or even better. For 
instancs, mechanical abrasive peelers have been assumed. Lye peeling, 
£f permitted by purchase specifications, may be preferable on carrots, 
potatoes, and other hard root vegetables. Other peeling methods, for 
example, carbonization by flame or radiant heat, followed by vigorous 
scrubbing, have algo shown promise on an experimental basis. Carrots, 
turnips and beets are shown as being peeled before topping. \nder 
cortain conditions it may be advieable to do thse topping before peel- 
ing and the trimning after peeling. Standard abrasive peselers have 
not proven entirely satisfactory on onions. Operators have adopted 
various expadients to overcome this difficulty. 


Costs and descriptions of equipment are based upon prices and informa- 
tion from established manufacturers in this field. The labor set-ups 
shown arg based upon cannery opsration and the opsrations of present 
commercial dshydrators. They will vary anpreciably from plant to 
plant. If the items of equipment or sequence and metheds of operations 
are different from thoce given here, the labor set-up mst be modified 
according Ly. } 


the accowpenying tables ehow only major items of equipment needed in 
the preparaiion of vegetabiee for dvying and in the final inspection 
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and packaging of the dry product. It is reeognized that slevators 
and conveyors may be major itesas of cost, They have not been 
specifically included, except in a special case, because eonslder~ 
able improvising will usually be done by the plant operator °m the 
installation of these items of equipment or in the arrangement of 
other equipment so as to sliminate the necessity for their use. 

A part of the allowance for inatellation and accessory eculipmont 
ig intended for this purpose. 


Some peelers have the tendency to cver~pesl smaller size vegetables 
and inadequately peel larger ones. Hence, it is preferable toa put 
only one size through the peeler at a time. This involves the use 

of a grader or sizer or the purchase of pre-graded vegetables. The 
tier might be particularly expedient in & small plant. A simple 
slat grader may be built at the plant at a cost which is only 4 small 
fraction of the cost of a commercially built erader. 


water spray at the beginning of the blancher belt is quite satis— 

.ctory in washing the diced, sliced, or stripped vegetables. A 

separate washer to do the same work may cost several hundred dellars. 
Such 8 water spray.at the front end of the blancher belt tends to 

prevent excessive humidity in the preparation reom by condensing 
steam escaping from this end of the blancher. 


ne Heh ware of steam necessary for blanching will vary from plant 

plant depending upon losses from the blancher and care in the avold- 
nce of steam wastage. The range way be from 1 te 3 boiler horsepower 
yr each ton of umprepared vegetables handled per 24-hour period. 
Except for beets and sweet potatoes, a requirement of 2 boiler norse- 
powar per ton pex day has been assumed. Due to retorts blanching 

used Yor beets, a slightly larger amount is considered necessary. 

Sweet potatoes are scalded as well as blanched. Due te this double 
eating, they require somewhat more stgam capacity. The plant 


proper plant operation to miniti:e the steam losses and by operating 
the steam bolier above it3 rated capnclty. 


The line-up provides for little or no stand-by equipment. Where 
there is & posslbllity that the stopping of any machine will inter- 
rupt the continuous flow of the product through the plant, some meang 
of gubstiiaite operation should be available or there should be 
storage facilities for the product so that it will not deteriorate 
while standing. 


fo provision for waste disposal equipment has been made in these 
stimated costs. Since disposal of waste is eae very important and 
ceatlans costly factory, 1t carnot be overlooked in setting up a 
plant. Rach plant may have its own methods of waste disposal, but 
.% i8 probable that in the case of potatose and sweet potatoss 
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whe most common mothed will involve carrying of wastes from the plant 
by water. This will necessitate a method of separating suspended solids 
from the water by screening, settling, or otherwise. These solids may 
bo hauled away, incinerated, or processed for byproduct values. The 
liquid effluent may be rum into « sewer, a ruuming stream, or to other 
places of disposal. Other vegetable wastes may be hauled away, burned, 
or tweated for byproduct recovery, but will usually involve a less 
serious sewerage problem. Each of these methods will be subject to 
sanitary regulation Due to the many factors involved, no attempt is 
being made at this time to show the coat of such equipment. Economical 
cisposal of preparatlon wastes will usually requixve some ingenuity on 
the part of plant cperetors. 


Only ons form of prepared vegetable has been considered, Prevaration 

of vegetables in other forms will necessitate the installation of other 
types of cutters and will usually entail an increase in cost. The Labor 
Seteup may aleo be affected to some extent by resulting difference in 
olancher leading, tray lesding, and drying tine. 

In the ease of onions, at least @ portion of the product will usuelly be 
converted to a powder form. It is necessary to conduct thig operation 

‘m & Gry atmosphere and specie] equipaent will have to ba installed for 
this purpose. It is advantageous to conduct all enion packing operations 
in ah sir-conditioned room, mainteined at low humidity. 


ay 


(8S cost of pseckoging equipment is besed on the assumed use of 5-gallon 
cand, Recent practice has been to solder the top efter filling the can 
with inert gas.. A regulavwor valve for the gas, relatively Inexpensive 
soldering equipment, end scales ere the wain items needed for this type 

of packaging, Other types of packaging might involve a larger eapitel 
investrent., Automatic can sealers have been recently imtroduced. These 
use a plastle sealing material under the edge of the lid which eliminates 
tae necessity for soldering. No increased capital investment is ondinsrily 
involved in the use of the automatic can sealer since the machines ay 
leased to the user. Equipment operating costs will be higher due to the 
rental paid, tut these will be more than offset by lower labor costs. 


iuspection beits included are straight Single-unit belts. Werry-go-round 
or other divided belts will involve higher equipment costs on the 

sorting and trimaing Line. Their use may, however, result in reduced 
labor costa, 


It As estimated that installation costs will amount to from 160 to 20% 
of the purchase price of the machinery. Valves, piping, wiring, trucks, 
boxes, scales, tools, and other accessory equipment plus gome allowance 
for improvised items may amount to an additional 30 to 40%. Together 
these make a total of about 50% to be added to the purchase price to 


cover the costs of installation and accessory items. 


The quaber of employees needed to operate 2 plant is by no means Pixed. 
Inervased uge of conveyors, chutes, elevators, and other automatic squip- 
aon t will decrease the need for employees to handle the materiel. 


ta placing the prepared material on trays for drying end else in fpread~ 
ing the méterlal on the blancher belt, 1t is necessary to spread it 
unifovaly over the surface. This allows for proper air eivenlation and 
avoids lumps which may not dry. In blanching, s uniform spresd ingsures 
adequate penetration of heat to all pieces of the vegetable. 4. nuto- 
matic device for doing this spreading will reduce the number cf employees 
aeded at these pointes. 


the mumber of women that are employed on sorting and trimming belts will 

have a marked effect on the operation of the plant. As the number of women 

increases, wore time will be spent on each poteto or other vegetable, thus 
sing waste and insuring a betters dried product. Careful sorting and 

trimming will deerease the amount of dried material discarded in the 

“inal inspection and decrease the likelihood of product rejection. There 


ape 
ee 


the plant in obtaining an acceptable product. 


ae 
EVE oy 


) Faw materiat cost end labor cost per pound of dry product are directly 
and heavily influenced by preparation lesses. A saving of even 5% in 
oveparation losses (e.g. a decrease from 25% to 20% preparatiz: *--3) may 
justify the wages for a number of additional womem per shift on the sorting 
and trimming belt. Improvement in the quality of the final product dua 

vo additional care in preparation and decrease in waste disposal cost may 
aiso be deciding factors in determining whether en increase in the musber 
of sorters and trimnerg is warranted, 


jimce the number of final inspectors needed is small, the operations of 
‘ay scraping and final inspection have been combined. This avoids the 
necessity of providing a conveying belt or other means of passing the 
»duct before Inspectors. The product cen be inspected by the tray ° 
scrapers, elther on the tray before scraping or on a table top after scrap 
ig, tne latter being essential when wooden trays are used. 


‘% is assumed that the extra men show on the accompanying charts will assist, 
the actual processing of the materiel, im care and operation of the equip 
sent, and im removal of wastes from the plant. | i 


‘he tables and charts agsume continuous operation of the plant in three eight~ 
agur shifte. Since actual working time in en 8-hour shift may be only 7 
y »» the indicated hourly capacities are only an average of quantities 
andled during the entire 8 hours. Quantities handled in any one hour 
f actus] operation will have to be slightly higher if the assumed rate of 
‘oduction is t be maintained. ‘The number of employees indicated should 
ttle ba euffielent to cover this differense, 


SUMMARY OF COSTS 
Preparation, Final Inspection and Packeging Equipment, 
and Labor Requirements in 
Vegetable Dehydration at a Plant Capacity of 1,670 Pounds per Hour 


Unprepared Basis 


Equipment Cost Labor Cost 


Name of Vegetable : Shrinkage : : Per Ton Per Pound 
2 Ratio : Totel * Wet : Dry Wet 3 Dry 
: $ :(Unpres (Unpre~ ; 
: 3 spared): spared) ; 
om : : : : 2 ae : | 
3 ; $ at A ae ad : ¢ 
fable Bests See et 00a e306. 8 ha tioet th Lok sel Ont 
Cabbege # 19 tol : 5,925 : 296. : 5,629 : 0.96... : 18.1 
Garrots Porte) ete 7, host 3585) 3°, 562548 21 1 ee ee 
Onions __ 22 tot i746 765 3 238. 2 3,336 30.96 : 13.5 
Potatoes pee Ue tr tees £05. 2 2.835 993 1.5673 10.08 
Sweet Potatoe : 45 tol : 9,335  : 467. : 2,100. 3: 1.23 3 56_ 
Turnios feet e151 5 £6 366.) 2° 3 658 t Lbs. oto edo 


1/ Equipment cost per ton handled per 24-hour day. 
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Capacities per Unit of Time 
In a Yegetable Dehydration Plant 


Capable of Handling 1,670 Pounds per Roar 


(Unprepsred Basis) 


Beets ate Carrots Onions  Petatess Potstoess T 


Form Prepared 
Unprepared basis: 


Slices Shreds Slices Slices Strips 


Tons per 24-hour day 20 20 20 2G 26 
Pounds per 24-hour day 40,000 40,000 40,060 40,000 40,000 
Founds per hour 1,670 1,670 1,670 1,670 1, 670 
Pounds per minute | 28 26 28 26 ae 
Nusber of women coring 5 
Powads per woman per hour B55 
Pounds per woman per minute 9.3 
-funber of retorts L 
Blanching time in minutes - 10 
Mirmates per charge per retart - : 
loading, blanching & unleading 20 
Charges per hour 3 
Pounds per charge 560 
Cars or crates per charge i 
Pounds per car or crate 560 
Trays per car 5 
Pounds per tray Liz 
Prepared basis: 
Assumed preparation loss 30% 25% 25% L5% 25% 
Tons per 24-hour day 14 15 1a) ae 15 
Pounds per 24-hour day 28,000 30,000 30,000 34,000 30,000 
Pounds per hour 1,170 1,250 1,250 1,420 15250 
Pounds per minute 20 ad ai ad, al 
Number of women sorting, ae 
topping & trimaing 10 10 g 20 
Pounds per woman per hour 115 Lea 180 65 
Pounds per woman per winute 2.0 21 3.0 1.0 
Assumed blancher loading - 
lbs. per squares foot dao 2.0 2.0 
Assumed blanching time in minutes a 4 ya 
Pounds in blencher at any one 
time 63 83 83 
Square feet of blancher needed 42 &2 hye 
Assumed tray loading - 
ibs. per square foot To Lia 325 em a5 
Pounds per car 590 590 475 590 


"40,000 


Sweet 
(Yane) 
Slices 
20 
2,670 
28 


= 


Capacities per Unit of time 
In & Vegetable Dehydration Plant 
Capable of Handling 1,676 Pounds per Hour (cont'd) 


(Inprepared Basis) 


: Sweet 
Beets Cabbage Carrots Onions Potatoes gece Turnips 
Yama 
form Prepared Slices Shreds Slices Slices Strips Slices Slices 
Cars per 24-hour day 47 63 5), 72 oll np 54 
Cars per hour 2-0 2.6 Derek 3. 0 201 2. 1 202 
Minutes per car 30 “£3 29 20 29 ay ai 
Trays per car 22 Re 22 an 22 22 22 
Pounds per tray ) 27 21.6 27 21.6 27 27 27 
Trays per 24-hour day 29040 1, 99007225110 1,5705.°1,110 1,110 1,190 
Trays per hour 43 58 46 65 46 46 50 
Trays per minute 0.72 0.97 0.77 1.1 0.77 00% 0.83 
Seconds per tray 85 60 80 55 ao 80 10 


Dried Basis 
Assumed overall shrinkage ratio 13 toll9 tollO toll tol 7tol 44 tol 10 to 1 


* Pounds per 24-hour day 3,080 2,110 4,000 2,860 5,710 §,890 4,000 
Pounds per hour 130 90 165 120 240 370 165 
Pounds per minute out Or 138 2.8 200 4.9 6.2 208 
Pounds per 5-gallon can 10°. § 1A g 10 a2 6 
Cans per 24~hous day 310 420 te) 320 570 685 665 
Cans per hour 2 18 12 a 24 29 28 


Minutes per can 4.6 Bed 5340 4.6 Reed 261 2.1 
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TABLE BEETS 
Preperation, Final Inspection and Packaging Equipucn%, end oe 
Labor Recuirements 
In a Dehydration Plant Capable of Handling iW , B76 Pownds. per Hour 


| Unprepsred Basis ie | 
Operation “Equipment” e. Labor 


Description of Eaionent Gost 
Feeding to Preparation Line . | “ta. pe oe » LM 
Washing i, ie Rotary bas washer 
“4 Drum sige - 25" x 84) 
With 13 hop. motor ‘.) 8 GOs 
Blenching ~ Horizontal retort - 2 car 
iQ minutes at 5 pounds pressure capacity . 
in retorts | Cylinder — 54" 7h 1,050. 2M 
20 trays and 4 retort cars Lae 
Peeling Gontinuous peeler 
With 3 hop. motor 1,100. 
Topping and Trimming Belt conveying sorter 
) Belt size ~- 30" x 15! 10 F 
With 1 hop. motor 800. 
Washing Washer elevator with water boot 
Draper width - 18" : 
With hep. motor - . 403. 
Slicing Slicer | . | 
. with % hep. motor | 475. 
Trey Loading and Stacking Foijerk: scalea and other loading 
. equipment are small items. 2F 
These are included in cost of 2 
accessory equinmers. See below 
Moving Cars and i Drying ies 1M 
Scraping Trays oes, Table tops over bins 200. 4 
Pinal Inspecting Inspection done by enployees 


scraping trays. 


Packaging and preparing for | Scales, table and sealing 


pe q 
Shipp dng equipment i100. IM 
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TABLE BFETS (continued) 


Operation ul ment 
MPSPeavLton cee 
Description of Equipment 


General — Foreman 
F Helpers, cleanup, 
washing trays, and 
naintenance 


Sub-total 
Acd 40% for installetion and 
accessory equipment; 50% for 
seme plus improvised items. 50% 


Total 


Equipment Cost per Ton Handled per 
24-Hour Day = (Unprepared Basis) 


13 Women 260¢ per hour $ 7.80 


Labor Cost per Pound -— 14 Men 275¢ ® 10.50 
(13 to 1 overall shrinkage retic) 1 Foreman 125 
(Based on the labor cost per Labor cost per wet pound 

hour) (1,670 lbs) 
Labor cost per dry pound 
(128 lbs) 


Steam Generating ~ Approximate 

Boiler Horsepower Needed — (2% 

»-hp.per ton per day)For blanching only. 50 beh.p. 
Ap, roximate Cost of Boiler if 

operated at Rated Capacity 
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$4,000. 
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CERBAGE 
Preparation, Final Inspection and Packsging Equipment, and 
Labor Requiresents | 
In & Dehydration Pisn: Capable of Handiing 1,670 Pounds per Hour 


Unprepared Basis 


Operation 


Feeding to Preparation Line 


Trimming and Coring 


Spreading on Blancher Belt 
Blanching, 3 minutes — Loading on 


blaacher belt, 1X pounds per 
aquere foot, 


Tray Loading and Stacking 


Moving Cars and Drying 
Seraping Trays 


Final Inspecting 


Packaging and Prepariag for 
Shipping 


vu i, 4 4 
wD. Fe? assy vk z “Kaw Aida’ 


Eguipuent 
Lo cription of Equipment Gost 


Eguipaent for feeding to the 
line will probably have to be 
improvised for this gize pliant $1,000. 


Table ~ 39 yw 1G: 
* Improvised cabbage corers 
With $ hop. motor 
Located over table 


75. 


150. 


Rotary bar washer 
Druin size . 25% x ghe 
With 13 hop. motor. 600, 

Kraut cutter 
ao" dise 


With 1 b.p. motor 325. 


Wire belt blancher 
Overall length — a5" 
Covered area ~ 30% x 179 
With 1s hop. motor 1,500. 

Rollers, scales, and other 
loading equipment are smell 
items. These are included 
in sost of accessory equip. 
nent. See below 


Table topes over bias 200. 
inspection done hy euployees 
Beraping trays. 


Seales, table, and sééling 


Sui pment i 106. 


Labor 


er eres 


3 F 


iM 


Pa AD 


F 


AZ i-s 
& 


@ 


— 2 
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CABBAGE (continued) 


Operation Equipmen o Labor 
Description of Fouipment Cost 
General — Foreman ; 1M 
Helpers, cleanup, washing 
trays, and maintenance 3M 
Sub-total $3,950. 
Add 40% for installation end 
accessory equipment; 50% for 
$ame plus irc: > cised items. 50% eS fies: 
Total $5 925 
Favipment Cost per Ton Handled per 
24-Hour Day ~ {Onprepsred Basis) $296 
7 Women 9 60¢ per hour $ 4.20 
Labor Cost per Pound - 14 Men @ 75¢ "8 # 10.506 
(19 to 1 overall shrinkage ratio) 1 Poreman 1225 $ 15.95 
(Based on the labor cost per 
hour } Labor cost per wet pound 
(1,670 lbs) 0.96¢ 
Labor cost per dry pound 
(88 1bs) 18.1 ¢ 
Steam Gensrating - Approximate 
Boiler Horsepower Needed (2 b.h.p. 
per ton per day) For blanching only. £0 D.hepe 
Acproximate Cost of Boiler if 
Operated at Rated Capacity $3,400. 
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CA.OTS 
Preperation, Final Inspection sad Packaging Equipment, and 
Labor Requirements 
in a Dehydration Plant Capable of Handling 1,670 Pounds per Hour 


Unprepared Basis 


Operation 


Feeding to Preparation Line 


Washing 


fopping end Trimming 


Siicing 
Spreading on Blancher Belt 


Washing 


Blenching, 4 Minutes Loading on 
blancher belt, two pounds per 
square foot. 


Tray Loading and Stacking 


foving Cars and Drying 
Sevaping Trays 


Pinnl Inspecting 


Packaging and Preparing for 
shipping 
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Equipment Labor 


Description of Equipment Cost 
iM 


Rotary bsr washer : 
Drum size ~ 25% x 83) 
With ls hop. motor $ 609. 


Continuous peeler 
With 3 h.p. motor 


Belt conveying sorter 10 F 
Belt size - 30" x 15! 
With 1 hop. motor 800. 


Slicer 
With 4 h.o. motor 475.0 


head 
taf 


Sprays on front end of blancher. 
Included in blancher cost. 


Wire belt blancher 
Overall length ~ 25! 
Covered area ~ 30" x 17% 
With 13 h.p. motor 1,500. 

Rollers, seales, and other 
loading equipment are small 2F 
items, These are included in 
cost of accessory equipment. 2M 
See below. 


1M 
Table tops over bins 200. 4M 


Inspection done hy employees 
scraping trays. 


Scales, table, and sealing 
equipment 100. 


ee 


hay 


maporamea fpeaads pire } 
VARKND (COR tinued j 


Operation Equipment 
Description of Equipment 
Generel - Foreman 

Helpers, cleanup, tray 

washing, and maintenance. 


Sub-total 
Add 40% for installetion snd 


accessory equipment; 50% for same 
plus improvised items. 5G 
Total 


fouipment Cost per Ton Handled per 
24Hour Day - (Onprepared Basis) 


14 Women @ 50¢ per hour $8.40 


Labor Cost per Pound - to men) 6i7s5¢ "  * 9.00 
(10 to 1 overall shrinkage ratio) 1 Foreman 185 


Lebor cost per wet pound 
(1,670 ibs) 
Labor cost ver dry pound 


wa 4 B 
(i167 ib 


(Based on the labor cost per 
hour} 


« 
a, 


Stesa Generating ~ Approximate 
Bolier Horsepower Needed - 
(2 b.hop. per ton per dey} 
Yor blanching only. 

fipproximete Cost of Boller if 
Operated at Rated Capacity 


40 bohep. 
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ONIONS 
Preparation, Final Inspection “end Packaging Equipment, and 
Labor Requirements 
in a Uehydration Plant Capable of Handling 1,670 Pounds per Hour 


Unpeeperee Basis 


Operation Equipment Labor 
Description of Kouipment Gost 
feeding to Preparation Line ie 
Peeling Continuous peeler 
With 3 h.p. motor - . $1,100. 
sorting and Trimming Belt conveying sorter 
Belt size - 30% x 12! & F 
With 1 hep. motor 703 
washing Rotery bar washer 
frum size ~ 250 x Shs 
With 13 b.p. motor 600. 
Slicing Slicer 
With 4 h.p. motor 475. 
Pay Loading and Stacking Rollers, scales, and other loading 
equipment are smell items. 2F 
These are included in cost of 2M 
accessory equipment. See below 
Mowing Cars and Drying Lu 
ucraping Trays Table tops over bins ; pele 4M 
Panel inspecting _ inspection done by employees 
scraping trays. 
fateaging and Preparing for Scales, table, end sealing uf 
Shi poing ecuipwent 195. tia 
Y GHiss ase ~ Forenen 1 M 
Helpers, cleanup, washing 
trays, and naintenanes. = 26M 
Mt ene d 
Sub-total $3175 3 
idd 40% for installation and accessory # a . 
malted: 0% for same plus 
iiprovised itens. ae 1,590. 
£0 b $4, 2 755. 


3 ONIONS (continued) 
Operation Equipment Lab 


Description of Equipment Cost 


Equipment Cost per Ton Handled per 


a, 24-Hour Day (Unprepared Basis) “$ 238. 
11 Women 2 60¢ per hour $ 6.60 
Labor Cost per Pound ~ ll Hen @ 7/5¢ wo * $.25 
(14 to 1 overall shrinkage) 1 Foreman 1.25 3 kO210 
(Based on the labor cost per hour)Labor cost per wet pound 
{1,670 lbs) 0.96 
Labor cost per dry pound 
{119 lbs} 13.5. 
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POTATOES 
Preparation, Final Inspection and Packeging Equipment, and 
Labor Requirements 
Tn a Dehydration Plant Capable of Handling 1,670 Pounds per Hour 


Unprepared Basis 


Operation 


Feeding to Preparation Line 


Washing 


Sizing 


Peeling 


Sorting and Trimming 


Spreading on Blencher Belt 
Washing 
Blanching, 4 Minutes ~ Loading on 


blancher belt, two pounds per 
square foot. 


Trey Loading and Stacking 


Moving Cars and Drying 
Scraping Trays 


Finel Inspecting 
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Equipment 
Description of Fquipment Cost 

Rotary bar washer 

Drum size - 25" x git 

Hith 13 h.p. motor $ 60). 
improvised wood-slat sizer 503 
Continuous peeler 

With 4 hepe motor 1,100. 
Belt conveying sorter 

Belt size = 30% x 30? 

With 2 hep. motor 151506 
Strip cutter and slicer 

With 2 h.p. motor 100. 


Sprays on front end of blancher - 
included in blancher cost. 


Wire belt blancher 
Overall length ~ 25) 
Covered area = 30" x 173 


With 15 h.p. motor 1,500. 
Rollers, scales, and other 

loading equipment are small 

items. These are included in 

cost of accessory equipment. 

See below. 
Table tops over bins 200. 


Inspection done by employees 
Scraping trays. 


Labor 


LM 


LF 


aS AD 
= ty 
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POTATORS (continued) 


OQperatio 


rerere) 


Packaging end Preparing for 
Shipping 


Generai ~ Foreman 
Helpers, cleanup, 
washing trays, and 
maintenance 


Sub-total 


Add 40% for installation and 
accessory equipment; 50% for same 
plus improvised items 


Tota. 


Equipment Cost per Ton Hendied per 
24~-Hour Day ~ (Unprepsred Basis) 


Labor Cost ber Pound « 
(7 to 1 overall shrinkage ratio) 
(Based on the labor cogt per hour) 


Steem Generating - Approximute Boiler 
Horsepower Needed » (2 d,hop. per 
ton per day) For blanching only. 

Approximate Cost of Boiler if 
Qpers.ted at Hated Capacity 
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_ Equipment _ | babes 
Peseription of Foulpment Cost 
Seales, table, and sesling a 
aquipment F190. 2 
+f 


ee ee eed 


ry 
$5 9 £60 a 
? + Pa a 
SO, & es Jt 
oP rys 
a aired 


ad, Women 9 60¢ per hour $14.46 
LAiMeny,,@ 75¢ " 8 1035¢ 
L Foreman ee 25 
Labor cost per wet pound . 
(1,670 lbs} L456 
Labor cost per dry pound 
i240 Lbs} LO.8 


40 Bitiet. 


~ 18 = 


SWEET POTATORS 
_ Preparation, Final Inspection and Packaging Equipment, and 
Labor Requirements j 
fm a Dehydration Plant Capable of Handling 1,670 Pounds per Hour a 


Unprepared Basis 


Operation Bouipzent, | Labor 
Descristion of Equipment Gost 
Feeding to Preparation Line . 1d; 
tashing Rotary bar washer 
Drum size - 25" x 83? 
With 13 hep. motor € 600. 
sceiding, 10 Minutes in Boiling Continuous hot water scalder 
Water Tank =~ <4" x 10! 
With 1% h.p. motor 1,100. 
eli 2 Continuous peeler 
With 3 hop. motor 1,100. 
ning and Trimming Belt conveying sorter 12 F 
Belt sige ~ 30" x 18° . 
With 1 h.p. motor &450. 
SLicing - Slicer — 
With # h.p. motor 475 3 
Spreading on Blancher Belt aoe 
teahing Sprays on front end of blancher ~- 
Included in blancher cost. 
Lanel hing, & Minutes - Losding on Wire belt blancher 
blencner belt, two pounds per Overail length « 34! 
aouare foot: Covered area =< 30" x 25? 
With 1$ hop. motor 1,802. 
trey Leeding and Stacking Rollers, scales, and other loading 
equipment are small items, being 2eF 
included as accessory equipment. P| 
lovine Gars snd Drying li 
Seyaping Trays fable tops over bins 400, / 4.4 
Pinal Inspecting Inspection done by employees « 


scraping trays. 


SWEET POTATOES (continued) 


Operation 


Packaging and Preparing for 
shipping 


General ~ Foreman 
Helpers, cleanup, washing 
trays, and maintenance 


Sub-total, 
Add 40¢ for installetion and 


eccessory equipment; 50% for 
seme plus improvised items. 


Total 
Ecuipment Cost per Ton Handled per 
ci-lour Day - (Unprepared Basis) 


Labor Cost per Pound -~ 
(4g to 1 overall shrinkage ratio) 
(Based on the labor cost per 
hour) 


Steom Generating - Approximate Boiler 


Horsepower Needed - (3 b.hep. 
per ton per day) For blenching 
and seaiding only 
approximate Cost of Boiler if 
Operated at Rated Capacity 
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Equipment L 
Description of Equipment Cost 
Seales, table, and sealing 
eguipment L090. 
$6,225. 
50f = 3,110, 
kA 2” 
223295 
= 467 
16 Women 360¢ per hour $ 9.60 
i3 Men- g@75¢ " °* ‘9.75 
Ll Foreman ww i25 B20 .60 
Labor cost per wet pound 
(1,670 ibs) 1 
Labor cost cer dry pound 
(379 lbs) 5. 
60 boh.ps 
$4, 9 490 a 


is 


Ww 


TURNIPS 
Preparation, Final Inspection and Packaging Equipment, enc 
Labor Reowirements 
In a Dehydration Plant Capable of Handling 1,670 Pounds per Hour 


Unprevared Basis 


Gperation 


Feeding to Preparation Line 


Slicing 


Spreading on Blancher Belt 
Washing 
Blanching, 4 Winutes - Loading on 


OLancher belt, two pounds per 
square foot. 


Tray Loading and Stacking 


Moving Gars and Drying 


a 
S 


Scraping Trays 


Final Inspecting 
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Bouipnent 


Description of Equipment Cost 


Rotary bar washer 
Drum size ~ 25" x 85! 
Wth 1 h.p. motor $ 600. 


Continuous peeLer 
With 3 hap. motor 


Belt conveying sorter 
Belt size ~ 30° x 153 
With 1 h.p. motor 800. 

Slicer 


With $ h.p. motor 4,75. 


Sprays on front end of blancher - 
Included in blancher cost. 


blancher 

length - 26! 
Covered area ~ 30" x 18% 
With 15 hap. motor 


Wire oelt 
Overall 


1,602. 


Hollers, sceles, and other loading 
equipment are sméll items. 
These are included in cost of 
accessory equipment. See 


Table tops over bins 200. 


Inspection done by employees 
scraping trays. 


LOuF 


Loe 


PUTTY IO ¢ iin Got on, ee) 
TURNIPS (continued) 


Operation Kouipment Labor 
Description of Eoquioment Cost 
Packaging and Preparing for Scales, table, and sealing 1F 
Shipping equipment 102, 2% 
General - Foreman 1M 
Helpers, cleanup, washing 
trays, and maintenance 3 MM 
Sub-to tal $4 ) 875 ° 


Add 40% for installation and 
accessory equipments; 50% for same 


plus improvised items. 50% 2440. 
Total $7,315. 

Equipment Gost per Ton Handled per 
24-Hour Day ~ (Unprepered Basis) 3.366. 


14 Women 9 60¢ per hour $8.40 


Labor Cost per Pound - iSivien @75¢ * & 9.75 
{10 to 1 overall shrinkage ratio) 1 Foreman L.2d) $7 19500 
{Based on the labor cost cer Lebor cost per wet pound | 
hour) (1,670 lbs) 1.16¢ 
Labor cost per dry pound 
(167 lbs) 11.6 ¢ 


Steam Generating - Approxinate Boiler 

Horsepower needed ~ (2 b.h.p. per 

ten per day) Por blanching only. 40 Dehepe 
Spproximate Cost of Boller if 

Operuted at Rated Capacity . $3,400. 
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BEETS 
DEHYDRATION FLOW SHEET 


1670 Pounds per Hour 


Unpreparec Basis 
Feeding to line 


®) | i ep ce Car Loading 
Washing i a] 
@) 
a ee Blanching | 
Cee een | 
® . 
“) Slicing 
p Peeling 
ae 
¥ 


® ® Topping | Wash 
and | 
E ® Trimming 


10 women 


® 


ce ee eee Tray 


Seraping @ 
and 
Inspecting 


8e 


® @® 
Packeping and 
Eve periue Sor Labor estimate per shift: 
Shipping Foremen - 1 

a ee eres Men 5 VA 

Vomen = 13 


Foreman 
Maintenence Man 
Helpers and 
Clean-up Men 


ee 


ase 
zead 


exe 


Prepared by the Dehydration Committees, 
Bureau of Agricultural Chemistry and 
ming d neering » United States Department 


a ™ Fr PI 


Feeding to line 


@® @ 


Clean-up 


ED-Del-fig 100 


Maintenance Man 
Helpers and 


en tawaet arene indi pale STereTent 
VST VT AY Wy Tey (7r Styinn F 
Lai Yuna TON PRA eta heted 


1676 Pounds per Hour 
Unprepared Basis 


Tray Loading gar Ipading 


Blanching 


Spreading 


Shredding 


® @®®@ 
Packaging and 
Preparing for Labor estimate per shift: 
en Shipping Poraren ao 
Men - 14 
Women - 7 


Prepared by the Dehydration Committee, 
Bureau of Agricultural Chemistry end 
Engineering, United States Department 
of Agriculture, Avgust 1942. 


iF a 


CARROTS 
DEHYDRATION FLOW SHEET 


1670 Pounds per Pour 


Unprepared Basis 
Trey Loading Car Loading 


LE 
Washing fo a || het | 
iy ® 


Peeling 
~ Blanching 
@®, Topping 
and 
Trimming 
10 women 


Vashing 


® J Spreading 


Tay 
act Seraping & © 


Inspecting ® 


® 


Foreman Packaging and 
Maintenance Man Preparing for Labor estimate per shift: 


Helpers and Shipping Foremen - 1 
Cleaneup Men Men = 02 
Women - 14 


Prepared by the Dehydration Committee, 
Bureau of Agricultural Chemistry and 
Engineering, United States Department 


my Repeat pray dea9qea Pasco, SPC es 
Aericulture. August 1942, 


Ue AUT rR RE OM eUrrten 
DEH DRAT LEY PU SHEN? 


L670 Pounds por Hour 


Urnprepared Basis : 


Feeding tic Line 
a) 


fF ODENSE LLORES AAA Sr OORT Sng 
£ ~ 


Peeling ) 

oom, | | 

senegpeun Loading | 

[ | | | 

©; © in | | 

® Sorting fey Vy 
and et Tray Deying 

® li ty lemecel woading @ 

: & Women @ #) 

® D a mc! € 
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DEBYDRATION FLO’ SHEET 
1670 Pounds per Hour 
Unprepared Besis 
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if further detailed information is 
desired, inquiries should be addressed 
tos 
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The Dehydration Committee 

Bureau of Agriculturel Chemistry 
and Enginesring 

U. S. Department of Agriculture 

Washington, 0. ©, 


The Dehydration Comittee 

Bureau of Agricultural Chemistry 
and Engineering 

UY. 5S. Department of Agriculture 

800 Buchanan Street 

Sibeny, California 
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Dehydration Committee 
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ESTIMATES OF EQUIPMENT COSTS AND LABOR REQUIREMENTS 
iil 
VEGETABLE DEHYDRATION 


Plant Capacity----3, 330 Pounds Per Hour 
(Unprepared Basis) 


LIBRARY 
RECEIVED | 
w irart e ss 1943 & 


ELS Denariment of Agriculture 


Hote: 


. Preparation, final inspection and 
packaging equipment are the only 
types of equipment considered in 
this report. All labor require- 
ments except clerical and shipping 
are included. 
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Sut JaRY OF EQUIP UENT AND LABOR COSTS. Aes 4 evesrseuasgusan ” 
(for seven vegetables importent in dehytir: tion) 


CAPACITIES PBR UNIT OF TI'R.. ERAT Te Cee ae ee 
\For seven vegetables important in dehydration ) 


PPEPAR.. TION, FINAL INSPECTI°C:, AND PACKAGIUG EQUIP (ENT, 
AND LABOR RECUIPF ENT: : 


BOCES es otc os SeOTOCCOFHE HE OS HGFeESE BER ADSESOHA 

VHDUMEE en eg a'sdsce' STE oo vets eee e, Belt 

eePOUea Tee veces oss eee 9RSOA@SRUV4SCH BeERxvRe4 
s 

TRU LOUE adlas'a Bee's ones SOCUSCOOMPSLYHBYHYHYBaOOS 

Potatoes.scosse: QPS reoCsogvsaeoteuvous oROOoe © 

Sweet Potatoes (Yams)...c.cseccccavaecce 


Turnips (Rutabagas)...ccccsecocoscoeunce 


FLOW SHFETS:s 
CS Aree SoMa SSURwHBees 
ELAS SCs Sg ier gee ah ar mn a Yee RB eAaKOS 
URIS Cle be'k oie oo oleic ns SCSEHBE CHAD EH EHH EUOaA 
SEEN GES Ea sin Wino 5 oda ub S ed cme seine so 
UMEVECEURLGG Fe ee s'o pce secesivegecccesces 
sweet Potatoes (Yams)..c0-ccaenccsvveces 


Turnips (Rutabagas)......ceccosceccunecs 


Preperation, Final Inspection, and Packaging iuiprent, 
end Labor Raquirenents in 
Yagetable Dehydration at a Plant Capacity of 3,330 Pounds per Hour, 
Unpropared Basis 


This discussion deals with the labor requirenents and cost of prepara- 
tion and packaging equipment in dehydration plents capable of headiing 
3,330 pounds per hour, unprepared basis, or 40 tons per 24-hour day. 
The vegetables considered are: 


Table Beets Onions Sweet Potatoos (Yan) 
Cabbage Potatoes Turnips (Rutebagas) 
carrots 


Costs of equipment and laber for vegetable drying are subject to wide 
warlation. The ability to improvise certain items may permit substantial 
savings in plant investment as compared to a plant using standard CANNEL 
equipsent. Proper plant layout may even eliminate some items. The bal- 
ancs between labor and machinery is a very important facter. The initial 
cost of a labor~saving machine may be darge, bat the labor cost saved 

may be much larger than capital and operating charges on the machine. 
Relative avallability of labor and nachinery may determine the proper— 
tion of labor and machine overation in a plant. 


Equipment listed herein end indicated methods of operation are intended 
to be merely suggestive. Other itens of equipment as well as other 
operating procedures may be equally satisfactory or even better. For 
instance, mechanics] abrasive peclers have been assumed. Lya peeling, 
Lf? permitted by purchase Specifications, may be preferable on carrots, 
potatoes, and other hard root vegetables. Other pseling methods, for 
exaupie, carbonization by flame or radiant heat, followed by vigorous 
serubbing, have also shown promise on an experinental basis. Carrots, 
turnips, and bests are shom as being peeled before topping. Under 
certain conditions it may be advisable to do the topping befers peeling 
and the trimming after pesling. Standard ebragive poclers have not 
proven entirely satisfactory on onions. Operators have adopted verious 
expecdients to overcome this difficalty. 


Costs and descriptions of ecaipment are based upon prices and informa 
tion from established manufacturers in this field. The labor set-ups 
shown are based upon cannery operations and the cperations of present 
comusrcial dehydrators. They will vary appreciably from plant to plant. 
If the itewa of equipment or sequence and methods of operations are 
different from those given here, the labor set-up must be modified 
accordingly. 


The sccompenying tables show only major items of equipment needed in the 
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preparation of vegetables for drying anu in the final inspection and 
packaging of the dry product, t is recognized that elevators con 


conveyors may be major items of cost. They have not been specifically 
included, except in two special instances, cecause considerable i yvro~ 
vising will usually be dene by the plant operator in the instelletion 
of these items of equipment or in the arrangement of other equipment, 
sg ss to eliminate the necessity for their use. A part of the allow- 
ayes for inetalletion end accessory equipment is intended for tois 
purpose. 

Some peelere heve the tendency to over-peel smaller size vegetables 
end inadequately peel larger ones. Hence it is preferable to put only 
eve size through the peeler at a time. This involves the use of 6 


t 


opates nr sizer or the purchase of cre-oreded weretrbles. / subber 
spool. gyider may cost from $200 to $700, whereas 4 Simple slat irtder 
thet might be satisfactory may be built at the plant at 2 cost which 


is only a fraction of the cout of « commerciel STEGET o 


t water sprey at the beginning of the blancher belt is onite satis- 
fuetory in weahing the diced, sliced, or. stripped vezetables. 4 separate 
washer te do the same vork may cost several hundred dollers. Such a 

ter spray at the front end of the blancher belt tends to prevent 
excessive humidity in the preperation room by condensing steam escaping 

f thie end of the blancher. 


Hi < 


ry 
PN TT 
Mal non 


whe amount of steam necessery for blanching will wary from plant to 
plant depending upon losses from the blancher end care in the avoidence 
of steam wastage. The renge may be from 1 to 3 boiler ~oersepower for 


gach tom of unprepared vegetables handled per 24--hour period. Except 
Por beets ond sweet potatoes, 6 requirement of 2~boiler horsepower per 
+ 


ton per day has been essumed. Due to retort blanching used for beets, 
a slightly larger smount is considered necesséry. Sweet potatoes sre 
staléed as well ss blanched. Due to this double heeting, they recuire 
somewhat more steam capacity. The plant operator cen lessen the 
snvestment in steam boilers by insuring proper plant operation to 
nintmize the steam losses and by operating the steam boiler above 

its vated capacity. 


Since the continuous peeler will need periodic cleaning, provision 

hes been wade for a batch peeler to carry the load while the other 

sley is ont of action and to handle odd sizes during norwal operation. 
tkam this peeler, the line-up provides for little or no stand-by 
hipment. “here there is a possibility that the stopoins of any 

shine will interrupt the continuous flew of the product through the 
plant, seme mesns of substitute operation should be available or there 
ghould be sterage facilities for the product so thet it will net dsteri- 
orate while standing. 


te 
a 


oe 


NO provision fu waste disposal equipment has been made in Chega 
sstimated costs. Since disposal of waste is a very important and 
sonotimes costly factor, Lt cannot be overlooked in setting wp a 
plant. Esch plant may have its om methods of waste disposal, but 
it is probable that in the case of potatoes and sweet potatees, the 
most cowmon nethed will involve carrying of wastes from the plant 
by water. This will necessitate a method of separating suspended 
solida from the water by fcreening, settling, or otherwise, Thee: 
solids may be hauled away, incinerated, or processed for bypreduct 
vaines. The liquid effinent nay be run into s sewer, a running 
stream, or to other pleces of disposal. Other vegetable wastas may 
de beled away, burned, or treated for oypreduct recovery, but will 
usually involve a less serious Bewerage probleu. Each of these 
methods will be subject to sexiltary regulation. Due to the many 
factors Involved, no attempt is being made st this time to show the 
cost of such equipment. Beonomical disposal of preparation wastes 
Will usually require some ingenuity on the part of plant operators, 


Only one fors of prepared vegetable has been considered. Preparstion 
of vegetables in other forms will necessitate tho installation of other 
types of cutters and will usually entail an ineresse in cost. Tha 
labor set-up may also be affected to some extent by resulting differ 
ences in blancher loading, tay loading, and drying time. 


in the case of onions, at least a portion of tthe product will usneliy 
be converted to 2 powder form. I+ ia necessary to conduct this 


eperation in a dry atmosphere and special equipment will have te be 
lastalled for this purpose. It is advantageous to conduct all onion 


packing operaticne in an air-conditioned room at low humidity. 

The cost of packaging equipnent is based on the assumed use of 5 
gelion cans. Recent practice has been to solder the top after filling 
the can with inert gas. 4 regulator valve for the gas, relatively 
inexpensive soldering equipment, and scales are the main iteng needed 
for this type of packaging. Other types of packaging might involve 

a larger capital investment. Automatic can sealers have been recently 
introduced. These use a plastic sealing material under the edge of 

thé Jid which eliminates the necessity for soldering. No inereased 
capital investment is ordinarily involved in the use of the antomatie 
can sealer since the machines are leased to the UsSY. Eoquipnent operat. 
ing costs will be higher, due to the rental paid, but these will be 

wore than offset by lower labor costs. 


inapection belts included are Straight single-unit belts. Mercy~go-roung 
or other divided belts will involve higher eguipment costs on the sorting 
anc trimming line. ‘Their usa nay, nowever, result in reduced lebor 
costs. 


it~ is estimated that instellation costes will anount to from 16 to 20% of 
che purchase price of the machinery. Valves, piping, wiring, trucks, 
boxes, scalsa, tosis and otnar aceessory equipment plus soma 2llowence 
for iaprovised items may axount to an additional 30 to. 40%. Together 
these make a total of about 50% to be added to the purchase price to 
cover costs of instellation and accessory items. 


The uumber of enployees ‘needed to opsrate a plant is by no means fixed. 
Increased use of conveyors, chutes, elevators, and other automatic 
equipment will decrease the need for employees to handle the material. 


in placing the prepared material on the trays for drying, it is necessary 
to spread it unifermiy over the surface of the trays. This allows for 
proper circulation of the air to oil of the material and aveids Lumps 
which may not dry. An automatic devies for spreading material on the 
trays and propar use of tray conveyors will reduce the nunber of peopie 
nesded at this polnt. Automatic spreading on blancher belts will eccor 
plish the same result. 

The wumber of women that are employed on sorting and trimming belts will 
have © marked effect on the operation of the plant. As the number of 
woren Increases, more time will be spent on each potsto or other vege— 
table, thus reducing waste and insuring a better dried product. Careful 
sorting end trimming will decrease the amount of dried material disearded 
in the Mnal inspection, decrease the likelihood of product rejection, 
and probably decvease the number of women needed for the final Laspec— 
tion. There will, however, be an optimum point for the most economicsr. 
operation of the plant in obtaining an acceptable product. ~ 


the raw materiel, cost and labor cest per pound of dry product are directly 
and heaylly influenced by preparation losses. A saving of even 5% in 
preparation losses (e.g. a decrease from 25% to 20% preparation loss) may 
justify the wages for a number of additional women per shift on the sorting 
and trimming belt. Improvement in the quality of the final product due 

to additionel care in proparation and decrease in waste disposal cost 

aay also be the deciding factors in determining whether an increase in 

the number of sorters end trimmers is warranted. 


It is assumed that the extra men shown on the accompanying charts will 
assist in actual precessing of the material, in care and operation of the 
equipment, and in resoval of wastes from the plant. . 


The tables and charts assume continuous operation of the plant in threa 
eight-hour shifts. Since actual working time in an 8~heur shift may be 

oniy 7 hours, the indicated hourly capacities are only en average of the 
quantities handied curing the entire % hours. Quantities handled in any 

one hour of selual operation will have to be slightly higher if the assumed 
vate of production is to be maintained. The number of employees indlested - 
should 23 @ rule be sufficient to cover this difference, ' 


SUMMARY OF COSTS 
Preparation, Finel Inspection, and Packaging Equipment , 
and Lebor Requirements in 
Vegetable Dehydration at a Plant Capacity of 3,330 Pounds per Hour 


Unprepered Basis 
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Carrots 


Set rere hd ah et tat BRENT te 


fOUtG 1. 


Sedat ae 
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ee 1 to ls 8.075. 1 212. 2,066. : O.84 1 

Potetoes Perea tes 13800. : 35. ; 24is. : alo) oe oe 
: : : : : : 

oaset Potatoes __: 42 to] : 14,850. : 371. : A,67. : 11d : 5.0 5M 

furips __i_10 tol : 11,700. : 293. : 2,925. : 0,98 1 9.8 _ 

tN tht 700: 2932 t 2,925. 2 9098 9.8 : 


1/ Equipment cost per ton handled per 24~hour day. 
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Capeeities per Unit of Tiwe 
In a Vegeteblie Dehyuration Plant 
Capable of Handling 3,336 Poewds per Hour 


(Yaprerared Basis) 


Beets Cabbage Carrots Onions Potatoes Potat 


(fone) 
Form Prepared Slices Shreis Slices Slices Strips Slices. | 
Unorapared basis: . pla? 
fone per 24-hour day 40 49 40 40 4D. 40,0 
Pounds per 24~hour day 80,060 @0,000 80,000 80,000 80,000 86,000 8 
Pounds per hour - 37330» 3,330, 3,330" 43330 see 35330 
Pounds per minute 56 56 56 56 56 56 
Nurbexr of women coring 6 
Founcs per woman per hour B55 
Pounds per woman per minute 9.3 
Ruuber of retorts a . 
Sienching time in minutes iD 
Minutes per charge per retort - 
léading, blanching & wmloading 206 — t 
Charges per hour 3 
Pounds per charge bhi ; 7 
Cars or createa per charge 2 Z. 
Pounds per car or crate 560 ee 
Trays per car 5 ie 
Pounds per tray 112 ‘ : 
Ay’ 
eoRer es basis: a 
Assumed preparation loss 30% 25% 25% 15% 25% 25% 
fone per 24-hour day 28 30 30 34 - 30 30> 
Peumds per 24-heur day 56,000 66,000 60,000 68,000 60,c00 
Peumds per hour : &_ 330 m, 500 2,500 2830 2,500 
Pounds per minute 39 be Aye a? 42 
Number of women sorting, . 
topping & trimming 18 | 20 16 40 
Pounds per woman per hour 130 126 Lvs 65 
Pounds per woren per minute 2.2 2.0 3.0 £1.09 
Agsswaed blancher Loading - 
_ ibs. par square foot 1.5 2.0 Zool 
Assumed blanching time in minutes 3 hi 4 
*oumds in blancher at anv one 
tine 125 165 165 
Squere feet of blancher needed 85 85 84 
Assumed tray loading - 
ibs. par square foot beh 4 Bee LP. Hes 1.4 
Pounds per car 590 ATS 5a05 475 590 
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Capacities per Unit of Time 
In a Vegetable Dehydration Plant 
Capable of Handling 3,330 Pounds per Hour (cont'd) 


(Uuprepered Basis) 


LD-D—1-¢ao i5i-~2 


Swaet 
" Beets Gabbage Carrots Galons Potatoes (heer Turnips 
. (Yams 
form Prepared Siieéss Shreds Slices Slices Strips  flices Slices 
"Cars per 24-hour day 95.7125 100 45 100 ~~ 100 LLO 
Cars per hour 3.9 53 hut 6.6 4e2 422 4.5 
Mivutes per ear LS ab 14 LO 14 Ld 13 
Trays per car ae 22 22 #2 a2 ne 22 
Pounds per tray “7 Cl.G  SaugF 21.6 27 27 27 
Trays per 24-hour day 2,070 2,780 2,220 3,150 2,220 2,220 2,379 
Trays ver hour So 126 93 130 95 93 99 
Trays pos minute L.4 1.9 1.6 Qo T.6 1.6 1.7 
seconcs per tray 43 32 38 a7 38 38 35 
Peried Basis: 
Assumed overall shrinkage 
ratio — IZteolltol Wtoliwmtl 7 tet 4% tol 10 te 2 
Pounds per 24-hour Sa gs 6,150 4,210 #,000 5,710 11,430 17,78 a0. 5,000 
Poumds per hour 260 175 330 249 , 80 740 330 
Pounds per minute kod 29 56 4.0 7.9 12.0 5.6 
Pomds per 5-gallon can 10 a 14 9 19 13 6 
Cans per 24-hour day G20 $40 570 630 1,140 1,370 1,330 
Gans per hour 26 35 at, 26 48 57 55 
Minutes per gan rie a ae 205 203 PES, Ppl ded 


PABLE BEETS 
Preparation, Final Ins pect tion and Packsging Eoudpment, and 
Labor bain 7) 
in a Dehydration Plent Capable of dandling 3,330 Pounds per Hour 


Unprepared Basis 


Operation Equipment _ Labor 
Description of Equipment 


Feeding to Preperation Line 2X 


ie 
) 
4 
ct 


Washing Corrugated drum washer 7 
Drum size ~ 24° x 12! 
With 14 h.p. motor $1,200. 


Blenching ~ Horizontal retort ~- 2 car 
10 minutes at § founda pressure capacity 
in retorts Cylinder - 54° x 73! 1,050. 3 
30 trays and 6 retort cars 250. 


a 
wre 


Peeling Continuous peeler 
With 3 h.p. motor 1,100, 
ape aet batch pecler 
With 1s h.p. motor 609. 


Topping and Trimming Belt conveying sorter 
Belt size —- 30% x 27! . 18 -F 
With 14 h.p. motor 1,050. 


Washing Washer elevetor with water boot 
Dreper width — 24% 
Bith 1 h.p. motor 509. 


Slicing Cutter and slicer 
With 2 h.p. motor 709, 


Trey loading and Stacking Rollers, scales, and other loading 
equipment are small items. 2°P 
These are included in cost of 3 MM? 
accessory eauipment. Sec below. 


Voving Gers end Drying 2 Me 
Scraping Trays Scraping done over end of conveyor 4 4M 
Pinal Inspecting Belt conveying sorter 

Belt size - 30° x 20! 4 F 
Packaging and Preparing for Sceles, table and sealing iF 
Shipping equipment 150. 2 ie 
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TAELE BEETS {continued} 


Operution 


Gensral ~ Foreman 
Helvers, cleanup, 
Washing treys, and 
meintenance 


Sub-total 
fod 40% for installation and 
accessory eouloment; 50% for 
sane plus improvised items. 


Total 


Equipment Cost per Ton Handled per 
24—-Hour Day - (Unprepared Basis) 


Labor Cost per Pound - 


(13 to 1 overall shrinkage ratio} 


(Based on the labor cost per 
hour) 


Eanlonent 
Description of Equipment 


25 women 2 
<i, Mex a 7 
1 Forenan 


Labor cost per 
(3,330 Lbs} 
Labor cost per 
(256 lbs) 


Steam Generating - Approximate Boiler 
_ al 
Horsepower Needed ~ (25 b.h.p. per 


ton per day) For blancher only. 
Approximate Cost of Boiler if 
Operated et Rated Capacity 
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50% 


60¢ per hour $15.00 
| a " 15, 


wet vound 


ary pourd 


200 BD. Bop. 


m # on 
Sr 9 OO o 


La 


Prepars tion, 


Uuprepared Basis ae 


. Operatiox 


Feeding to Preperation Line 


Trlaming sad Coving 


Washing 
Shredding 


Sprseaing on Slencher Belt 
Blanching, 3 Minutee - Leading oa 
blancher belt, 14 pounds per 

square foot. 


Tray Loading end Stacking 


“ 


Boving Care and Dryine 
Scraping Trays 


Pinal Inspecting 


ETM de hay 1S 3.1 


CABBIGE 

Final Inspection and Packaging syeeg and 
Labor Requiremente 

in a Dehydration Plant Capable of Handling 3,330 Pounds ser Hour 


Beusd per a 
peettetne BE Bau on 


Belt conveyor 
Belt sige ~ 16% 2 69? 
Rith 3 koe. motor 


Belt vonveying serter 
Belt slse = 30" x 12! 
With Ll hop. motor 

& Imorevised cacbege corers 
With 1 hsp. potor 
Losated over belt 


Corrugated drum washer 
Drum size - 24% = let 
With lt hip. motor 


Kreut cubier 
32h" disc 2M 


#ith 2 hePe mg tor 600. 74 
2 
Wire pelt blencher S| 
Overall lengta « 34! 
Covered area ~ 42" x 253 
With 2 hep. motor - ek 2,005, 


end other losding : 
equipment are suall itens. 2 
These are included in cost of 3 
accessory squipnent. See below. 


Rollerg, scales, 


Scraping cone over end of conveyor. 


Belt conveying sorter 
Belt sins - 30° x 205 
With 1d hep. motor 


sy Ao L phe A ae Ye See 
CABBAGE (continued) 


Operation 


Packsging and Preparing for 
Shipping 


Gevieral ~ Foreman 
Helpers, cleanup, washing 
trays, and maintenance 
Sub-total 
Add 40% for installation and 
actessory e,uipment; 50% for same 
plus improvised items. 


Total 


Equipment Cost per Ton Hendled per 
24-Hour Day ~ {Unprepared Basis) 


Description of Equipment Cost Labor 
Scéles, table, and sealing a F 
equipaent $ 150. 2 

he 

5 ff 
50% 3,600 
$270 


16 Women 3 60¢ per hour 89.60 


Labor Cost per Pound + 20 wen 8 75¢ & 
19 to 1 overall shrinkage 1 Foreman 
ratio) 


(Based on the Labor cost ser 


% 


15.00 
2.30 $26.10 


renee p ene 


hour) Labor cost: per wet pound 
(3,330 Lbs) 


Labor cost per 


(175 lbs) 


Sueam Generating ~ Approximate 
Boiler Horsepower Needed (2 b.h.p. 


per ton per day) For blanching only. 


Approximate Cost of Boiler if 
Operated at Rated Capacity 


ED-D-l1-tab 153.2 


dry pound 


ae ; L 
a TO 


GARROTS 
ogaration, Final Inspection end Packaging Equipment, snd 
Labor Requirements 
In a Dehydri tion Plant Capable of Kendling 3,330 Pounds per Hour 


Unorepared Basis 


Gperaetion 
feeding to Preparation Line 


‘Bashing 


Peeling 


fooping and Trimming 


Slicing 


Soreading on Blancher Belt 


Washing 


Blanching, 4 Minutes ~- Loading on 
blancher beit, two pounds per 
square foot. 


Tray Loading and Stacking 


Moving Cars and Drying 


rd 


Seraping Trays 


Final Inspecting 


o-Deletab LSS. mT 


its 


Description of Equipment 


Corrugatec drum washer 
Drum size = 24% x le! 
With ls hop. motor 


Continuous peeler 
With 3 hep. motor 
Stend—by | batch peeler 
With 1s h.p. motor 


Bi conveying sorter 
Belt size = 30" x 30° 
With ‘ hops motor 


Cutter and. slicer 
With 2 h.p. motor 


<F : 


Soreys on front end of blancher 
Included in blancner cost. 


Wire belt blancher 
Overall length <- 34? 
Govered area ~ 42" x 25! 
With 2 h.p. moter 


Rollers ,zcales, and other 
loading equipment are smali 
items. These are lacluded in 
eost of accessory equipment. 
See below 


Scraping done over end of 
conveyor . 


Belt conveying sorter 
Belt size ~ 3060" x 20! 
With 1g h.p. motor 


Qpers tion Description of Eouipment Cost Labe 
Packaging and Prepering for Seales, table, and sealing lf 
Shipping equi pment $ 150. 2 
Generai - Forenen i 4 
Helpers, cleanup try 
washing and maintenance. 5 5M 
Sub-total e7 809. 
Ade 40% for instaliation and 
accessory equipment; 50% for same 
pilus improvised items. 50% 3,900, 
Total $12 : 700 ; 
Equipment Cost per Ton Handled per 
24-Hour Day ~ (Unprepared Basis) $ 293. 
29 Women 3 60¢ per hour $17.40 ie 
Labor Cost per Pound - 18 Men 2 75¢ 8 1# 13.50 
(10 to 1 overall shrinkage retio) 1 Foreman 1.50 $ 32.40 
(Based on the lebor cost per Labor cost per ret pound 
hour) (3,330 lbs) O.97¢ 
Labor cost per dry pound 
(333 Los) Jot 
Steam Generating ~ Approximate 
Boiler Horsepower Needed (2 b.hop. 
per ton per dey) For blanching only. 80 b&b. Hv p 
Approximate Cost of Boiler if 
Operated at Kated Capacity $5,100, 


ED-D-l-tab 154-2 


, ONTORS 
Preparation, Pinal Inspection gad robes Pauipaent, ‘ood 
Labor Requiredents 
to a Uernypdretion Mant Capabie of Handling 3,330 Pounds eek ms 


Unpres.red Basis 


Qpecat.on 
Feerino to Preparation Line 


Bee ling 


Sorting and trimming 


Washing 


Siicing 


Tray Loading and Stecking 


Moving Cars and Drying 


Seraping ae 


Final Inspecting 


Pactaging and Frenaring for 
chipoing 


General »- Forenan 
Helpers, cleanup, wash 
trays, and maintenence 
Sub-total 


ED-D~3-tab 155.1 


Continucus peeler 
With 3 hsp. motor 
Stand-by bateh peeler 
With Le n.p, soter 


Belt couveying sorter 
Belt sige - 30" x 24" 
With 14 bop. motor 


Corrugated drum washer 
Drum size - 24" x L2! 
ith 1$ hop. motor 


Sutter end slicer 
With 2 h.p. motor 


Rollers, seales, and other ioading 
equipment are snail. itens. 
These are included in cost of 
accessory equipment. See below 


Scraping done over end of 
conveyor 


Belt conveying sorter 
Belt sige - 30° x 20° 
With 12 h.p. motor 


Scolas, table anc aealing 
equipwent 


Spera.tian 
POS U200 


installation and 
essory equipment; 50% for 
ame plus improvised items. 


~ 


Total 


Eauipment Cost per Ton Handled per 
24-Hour Day {Unorepared Basis) 


Labor Cost per Pound - 
(14 to 1 overall shrinkage) 
(Based on the labor cost per 


hour) 


£D-D-1tab 155-2 


50% 


23 Women 9 60¢ per hour $13.80 
L7 Men 8 75¢ * Mew ts 
1 Foreman 1.50 
Labor cost per wet pound 
(3,330 lbs) 
Labor cost ser dry pound 
(238 lbs} 


- 16 = 


POTATOES 
Preparation, Final Imspection and Packeging Equipment, and 
Labor Requireuents 
Jn & Dehydration Plant Sapable of Handling 3,339 Pounds per Hour 


Unorepared Basis 


Gperation 
Feeding to Prenvaration Line 
Wesning 
Sizing 
Peeling 


and Trimming 


Sorting 
Stripping 


Spreading on Blancher Belt 
Rashing 
Blenching, 4 Minutes - Loading on 


blancher belt, two pourids per 
square foot. 


Tray Loading and Stacking 


Moving Cars and Drying 
Seraping Trays 
Final Inspecting 


ED-f-l-tab 15¢-1 


Gost 


Descriution of Equipment 


Corrugated drum washer - 
Drum size ~ 24" x 12’ ® 1,200, M, 
With 15 h.p. motor 

Rubber spool grader Lu 
Rolis - 20° wide 
With + h.p. motor 


Continuous peeler 

With 3 hap. moter 1,100. 
Stand-by batch peeler 

With 13 hap. motor 609. 


Belt conveying sorter ) 2 
Belt size - 30" x 30’ )needed 
With 2 h.p. motor 

Strip cutter ond slicer 
With 2 hep. motor 


40 
2,300 
709. 
2¥ 


Sprays on front end of blancher -~ 
Included in blancher cest. 


Wire belt blancher 
Overall length = 343° 
Covered area - 42" x 25! 
Wite 2 hop. motor 2,000. 
ee = 


34 


Rollers, sczles, end other 
leading equipment are small 
items, These are included 
in cost of accessory equipment 
See delow. 


25 
4 Mi 


Scraping done over end of conveyor 


Belt conveying sorter 
Belt size - 30" x 20! 
With le h.p. motor 


POTATOES {continusd) 


Operation Eoulonen t. 
| Deseriotiou of Equivment 


Sree «Aker bal Fe eae 


Packaging snd Prepering for scales, table, and sealing 
Shipping equipment 


General ~ Foreman 
Helpers, cleanup, washing 
trays, and maintenance 
Sub-total 
Add 40% for installation and 
accessory equipment; 50% for 
ssme plus improvised items. 50%, 


Total 


Equipment Cost per Ton Handled per 
24~Hour Day ~ (Unorepared Basis) 


50 Women 8 60¢ per hour $30.00 _ 


Labor Cost per Pound ~ 20 den @ 75¢ " # 15.0 
(7 to 1 overall shrinkage ratio) L Forensn pe 
(Based on the labor cost per Labor cost per wet pound 
hour) / (3,330 Lbs) 


Labor cost per dry pound 
(475 lbs) 
Steam Generating — Approximate Boiler 
horsepower Needed ~ (2 b.h.p. per 


tom per day) For blancher only. 49 bh, 


Approximate Cast of Boiler if 
Operateo et Fated Capacity 


Daefeainwtak 156.2 


ere 


Vi 


e 
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SHEET POTATOES 

Preparation, Final tnsteetton end Packaging Equipment, and 
Labor Reoulrements 

In a Dehydration Plant Capable of Hendling 3,330 Pounds per Hour 


Unprepared Basis 


OQveration 
Feeding to Preparation Line 


Tr 4y 
Washing 


22 


Sea, din UE» 10 Minutes in Boiling 


frimning 


Seomttioagy sack * 
Sorting and T 


Blenching, 6 Minutes ~ Loading on 
blancher belt, two pounds per 
square foot. 


(ray Loading end Stacking 


ing Cars and Drying 


Equipment 
Deseription of Foulpment 


Corrugated drum washer 
Drum size = 24" x 12! 
With ls hep. motor 


Continuous hot weter scalder 
Tank = 24° x 14? 
With 13 h.p. motor 


Continuous peeler 
With 3 h.p. motor 
Stand-by | batch peeler 
With 13 h.p. motor 


Belt conveying sorter 
Belt size - 30" x 36! 
With 2 h.p. motor 

Cutter and slicer 
With 2 hep. motor 


‘ 


600. ii 


AD 
2) 


Sprays on front end of blancher - 


‘Included in blancher cost. 


Wire belt. blancher 
Overall isngth « 593 
Covered area ~ 42" x 40 
With 2 h.p. motor 


Rollers, scales, and other 
loading equipment are small 
items, being included as 
accessory equipment. 


2,700. 


Scraping dene over end of conveyor 4 M 


Belt conveying sorter 
Belt size ~ 30" x 20! 


Ve laeRcr racy his 


Overation 


Packaging and Preparing for 
: Shipping 


General ~ Foremen - 


SHEEY POTATOES (continned 


Equipment 
Description of Fouipment 


Seales, table, and sealing 
equipaent 


Helpers, cleanup, washing 


Sub-total 


Add 40% for 
accessory 
Same plus 


installetion snd 
inprovised items. 


Total 


trays, and maintenance 


equipment; 50% for 


Equipment Cost per Ton Handled per 


Labor Cost per Pound .. 


(Based on the labor cost per 
hour) 


Steam Generating ~ Approximate 
Boiler Horsepower Needed — 


" 


(3 behep. per ton per day) 


For scalding and blanching only. 


Approximate Cost of Boiler if 
Operated at Rated Capacity 


ED-D-l-tab 157-2 


24~Hour Day - (Unorepared Basis) 


(45 to 1 overall shrinkage ratio) 


34 Women @ 60% per hour $20.40 
20 Men @ 75¢ * % 15.80 
1 Foreman 1250 $_ 
Labor cost per wet pound 
(3,330 lbs) 


Labor cost per dry pound 
{740 lbs) 


120 bhp. 


#7 ,0005 


36.90 


Powraaes 
Feeney 


wield a 


TURNIPS 
Preparation » Final Inspection snd Packaging Equipment, and 
Labor Requirenents 
in « Dehydration Plant Capable of Handling 3,330 Pounds per Hour 


Unprepered Basis 


Overation 


Feeding to Preparation Line 


Washing 


Peeling 


Topping and Trimming 


Sileing 


opresding on Blancher Belt 


Washing 


Slenching, 4 Minutes - Loading on 
blencher belt, two pounds per 
eguare foot. 


Trey leading and Stacking 


Moving Cars and Drying 
Scraping Trays 


Final. Inspecting 


KS bf 


BPefted-tad Lag0L 


Equipment - | 
Desertptdon of Equipment 


a 
oO 
% 


Corrugated drum washer 7 
Drum size ~ 24% x 12? . , a 
With 13 h.p. motor $1,200 ~ 


Continucus peeler 

With 3 h.p. moter ; 1,100. 
Stand—hy_ batch peeler 5 

With 15 h.p. motor 600. 


Belt conveying sorter — 18 F 
Belt size — 30" x 27% 
With 2 h.p. motor 1,050. 


Gutter and slicer 
With 2 hop. motor 700. 


2F 


Sprays on front end of blancher — 
Included in blancher cost. 


Wire. belt blancher 
Overall length — 37° 
Covered area - 42" x 28! 
With 2 hep. motor 2,100. 


Rollers, scales, and other 
loading equipment are small 2. 
items. These are included 
in cost of accessory equipment. 3 M 
See below. 


Scraping done over end ef conveyor 


Belt conveying sorter 
Belt size ~ 30" xz 20! 
With 14 hep. motor 900. 


TURNIPS (continued) 


Operation Ecuipment Labor 
Description of Equipment Cost 
Packeging and Preparing. for Scales, table, and sealing 2 F 
Shipping equipment $ 150, 3M 
General - Foreman 1M 
Helpers, cleanup, 
washing trays, and 5M 
maintenance 
Sub-total $7,800. 
Add 40% for installation and 
accessory equipment; 50% for 
same plus improvised items. 50% 3,900. 
Total $31,700. 
Equipment Cost per Ton Handled per 
24~Hour Day ~ (Unprepared Basis) $ 293. 
28 Women @ 60¢ per hour $16.80 
Labor Gost per Pound = 19 Men 3 75¢ 8 " 14.25 
(20 te 1 overall shrinkage 1 Foreman 1.50 $ 32.55 
ratio) i) tae 
(Based on the labor cost per Labor cost per wet pound 
hour) (3,330 lbs) 0.98¢ 
Labor cost per dry pound 
(333 lbs) 9.8 ¢ 
Steam Generating - Approximate 
Boiler Horsepower Needed ~ 
(2 b.h.p. per ton per day) For blancher only. 80 b.h.p. 
Approximate Cost of Boiler if 
Gperated at Rated Capacity $5,100. 


ED.-D-l-tab 158-2 
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BRETS 
DEHYDRATION FLOW SHEET 
3330 Pounds per Hour 
Unprevared Basis 


Feeding te lins 
| GO 1! apis wD 
Placing Trays 
Washing on Rolis Oe | eo | 
® 
. 
Gi) Bleaching 
tal Slicing 
et 
he Feeling 
@} i® 
®} i®@. | flash’ 
Aamo ashing 
@| |@ ian 
=~. ‘fedinming 
® 1 18 Yomen 
@} 1® 
®| |© 
OS® 


i ae rene nner GPA AY AACA ETE Tray 


Inspecting Seraping 


| ® ® ® . 
/Packaging and enn cerenmencenee 
| Preparing for ® © @ ® 
pore ns Paina us ee a 
L Maintenance Man Roe per shiit: 
Helpers 
and Men - 2b 
Clean-up Vonen o 25 
GD Men 


Prepered By the Dehydration Committee, 
Burean of Regabiey ab Chemistry and 


+a mas ets ” pF DORR aaah 4 


Relate Mae Oe of berieul ture, August 1942. 


Herve sero Proeowe cuprmm 
DEHYDRATION FLOW SHEET 


2 


3330 Pounds per Hour 


Unpreparsd Basis 


Feeding to line a As Sat, ‘ee 
a 


Placing Trays 
on Rolls 


Moving 
Cars 


Trimming 
®) and 
Coring ] 
6 Woren j 
| 


Deving 


Sp oe Oe 


® Spreading 


Tray 
Scraping 


@ @ 


Packaging end | 
Preparing for 


‘Shippi 
ppang cane 2 Mast Labor estimate per shift: 
Helvers Foremen - i 
and. fen ~ 20 
a Clean-up Women - 16 
Men ~- 


Prepared by the Dehydration Committee, 
Bureau of Agricultural Chemistry and 
Engineering, United States Department 


ED-Del~fig 93 of Agriculture, August 1942. 


CARROTS 
DEHYDRATION FLOD SHEET 
3330 Pounds per Hour 
Unprepared Basis 


Feeding to line 


Tray Loading ar Loading 


Plecing Trays 


on Rolls Moving 
Blanching 
Topping 
and | 
Trimming 
20 Venen | 


Waohing 


® opreaaing 


Tray 
Inspecting Seraplng 


® © ® © 
©®® © ® 


Packaging and 
Preparing for 


Shipping a 
Foreman 
ecnrerecnonnnne Maintenance Men Lahor estimate per shift: 
Helpers “Aid ag ~ a 
end en - 
Clean-up fomen = 29 
Men 


Prepared ty the Dehydration Committee, 
Gureen of Agricultural Chemistry and 

oc Caend: hogineering, Unitek States Departuent 
EDeDeiefig Od, of dgricy ure, August 1942; 
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3330 Pounds per Hour 
Unprepared Basis 


Feeding to line 
® | ® Tray Loading gar Loading 


Placing Trays $F na: 
Behe aa 
e) een i 
Peeling a) ® 


Slicing | 
q 

i 
Sorting 
and : 
trimming Drying \ 
16 Women — 
Washing / 


AERO EAM AE AS SF LL nt tte nn eT 


Trey os ; 
Inspecting Scraping 


nde 
to 


©® © ® 


© © ® 


Packaging and 
Preparing for 


Shipping 


ASS inate Man Labor estimate per shift: 
Kelpers and Foremen - 2 
Clean-up kien 2 17 
Ken Women ~ 23 


Prepared by the Dehydration Committee, 

Bureau of Agricultural Chemistry and 

Engineering, United States Department 
ED-Del-fig 95 of Agriculture, August 1942. 
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POTATOES 

DERYDRATION FLOW SHEET 

3330 Pounds per Nour 

Unprepared Pasis 
Feeding to line 
@ | ® 

Tray Losding 
Veshing Ser 
Placing Trays _. 
ae on Rolla ae 


| & 
| 
i 


Gar Loading 


| Grading 


‘ 7 
awd 
} 
EA as 
é i | Peeiing 
Ln! | 
i 
<a eae 
|@ © ES ® Blanching 
iO @!| |® ) 
) ie @®)| 1) ieee 
a eo & ifm and 
Aimee ed PLO Trimeing 
| j}@ ®| |® 40 vonen 
® on | ® 
<< ©© "aan Washing 
bcd ; ae 
] © Spreading 
etripping 
m 
pet cee ae ttrey 
Scraping r 
©® @@ } 
© © @ 
Foreman pea a 
Vatntenance Man savor estimate por shifts aa 
Helpers Foreman - J 
and Men ~ 20 
Clisan=-up Vouean ~ 56 


€ Maz 
Prepured Ly the DPebydreticn Committee , 
Bureau ol! Agricultural, cuemistry and 


, bay Aewehs A LRRS * . gr gp wd trig & et 5%6 tas Departmen’ 
Fa “t m2 rt A , of Agrieniture, August L942, ©! ¢ t Ar 
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YDRATION FLOW SHEET 
td, ID AG RUN FLAY OL 


1330 Pounds per Hour 
Unprepared Basia 


a Loading Gey a 
3 


é Vlacing Trays Moving 
Washt. e d L = é 
= ne an Rolls oe ay al 
. ; i = J 
| . oD) ®) 
| Sealding 7 iS 
| | 
| Peeling | 
: 3 ? 
| | 
| Blanching 
i Drying 
Sorting | 
and 
| Trimming 
| 24, Women 
| | | Reshing 
@| i) Spreading | 
licing | 
e ea Eee Trey | 
e ae ee a tg 
 & 
|@9O@s Pee ee sol ee 
fackaging and | 
Prevaring for ® ) 
Shipping sf 
aie ee SS | (4) Foreman 
= wi Maintenance Man Labor estimate ver shift: 
(ii) Helpers Foremen <= 1 
3 iC and ven = 20 
' Clean-up Wonen =~ 34 
Hen 


Prepared by the Dehydration Comnittes ? 
Bureau of Agricultural Chemist try and 
Enginsering, United States Department 
~  ER-Del-fig 97 of Agricalture, August 1942. 
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TURNIPS 
DEHYDRATION FLOW SHEET 
3330 Pounds per Hour 
Unprepared Basis 


Feedihg to line 


@® | @ | ae Loading gay ae 
‘ Plucing Trays 
, on are, ant TE Moving 
i Vashing t Cars 


ra 
rani 
f : “|e Peeling 
re 


| 
/ 
aa | 
. ; j 4 
wy herds 
* { i 
F ¥ 
©, | . | | Blanching 
© | € Tepping 
®i—1@® ana / 
~| fam fxdmuning 
© @) 1&8 Vouon | 
©} |® 
© ee 
13 —— Washing 
ee : 
Hey ®) — @) Spreading 
| 
— Tray 


Inspecting Scraping 
O26 © of ae 
| Packaging and | coe 

| Prey poring " 

| Sh iG reane 

y Forsman Labor estimate per shift: 
Beintenance Man Foremen - 1 
Helpers - Men -19 


and Women ~- 28 
Clean-up 


Man 


parent ahaa gate 


Prepared by the De? Eyaretien Committee , 
Burec at of Agricultural Chemistry and 
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of Aprioultura, dumast 1912 


ff further detailed information is 
desired, inquiries should be addressed 


to: 


The Dehydration Committee 
Pures ai ar horieul tural Chem nis Stry 
and Engineering 


oe 


U. &. Depar tment of Agriculture 


The Dehydration Committee 

Bureau of ultural Chemistry 
and Engineering 

>» Department of Agriculture 

800 Be ichenan SEreetd 

Aibany, California 
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U. &. Department of Agriculture 


ESTIMATES OF EQUIPMENT CCSTS AND LABOR REQUIREMENTS 
IN 
VEGETABLE DBHYORA TION 


Plant Cepacity—-8,330 Pounds Per Hour 
(Unprepared Basis) 


m SI Deparim 


@C Of Agriculture ff 


Note: 
Ne LA es 


Preparation, final inspection and 
ee equipment are the only 
types of equipment considered in 


r this report. All labor require. 
ments except clerical and shipping 
i are included. 

‘ 

f 
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SUMMARY OF EQUIPMENT AND LABOR COSTS....ccccecaccecccece 
(For seven vegetables important in dehydr: tion) 


CAPACITIFS PER UNIT OF CEMRLG Ri tetas ts. gidw Gh. 0 db ope 0 aha c's @ oreiaibie 
(For seven vegetables important in dehydration) 


PREPARATION, FINAL INSPECTION, AND PACKAGING EQOUIPHENT, 
AND LABOR REQUIREMENTS: 
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Vegetabie Dehydration at a Plant Capacity of 8,330 Pounds per Hour 
| Unprepared Besis 


This discussion deals with the lebor requirements and cost of preparation 
end packaging equipment in dehydration plants capable of handling 8,330 
pounds per hour, unprepered basis, or 100 tons per 24-hour day. The 
vegetables considered are; 


Table Beets Carrots Sweet Potatoes (Yams) 
Cabbage Cnions Turnips (Rutabagas) 
Potatoes 


Costs of equipment and lebor for vegetable drying are subject to wide 
variation. The ability to improvise certain items may permit substen-- 
tial savings in plent investment as compared to a plent using standard 
cannery equipment. Proper plent layout may even eliminate some items. 
However, due to the large quantities of vegetables passing each point 
im the operating cycle, it must be recognized that any improvised 
equipment will have to be extremely rugged, 


The balance between labor and machinery is a very importent factor. 
The initial cost of a labor-saving machine may be large, but the labor 
cost saved may be mich larger than capital and operating charges on 
the machine. Relative availebllity of labor and machinery may deter- 
mine the proportion of labor and machine operation in the plant. 


Squipment listed herein and indicated methods of operation are intended 
te be merely suggestive. Other items of equipment as well as other 
eperating procedures may be equally satisfactory or even better. For 
instance, mechanical abrasive peelers have been assumed. Lye peeling, 
if permitted by purchase apecificationa, may be preferable on carrots, 
potetoes, and other hard root vegetables. Other peeling methods, for 
example, carbonization by flame or radiant heat, followed by vigorous 
ecrubbing, have elso shown promise on an experimental basis. Carrots, 
“umips, and beets are shown as being peeled before topping. Under 
certain conditions it may be adviashle to do the tepping before pesling 
and the trimming after peeling, Standard abrasive pselers have not 
proven entirely satisfactory on onions. Operators have adopted various 
expedients to cvercome this difficulty. 


Costs and descriptions of equipment sre based upon prices and informa- 
tion from established manufacturers in this field. The labor set-ups 
show are based upon camnery operations and the eperations of present 
commercial dehydraters. They will vary appreciably from plant to plant. 
If the items of equipment or sequonce and methods of operations are 
different from those given here, the labor set-up mist be modified 
accordingly. 


August 1942 


we te 


The accompanying tebles show only major items of equipment needed in the 


packaging of the dry product. 1% is recognized that elevators and con- 
veyors mey be major items of cost. They have not been specifically 
included, except in two special instances, because considerable impro- 
vising will usually be done by the plant operator in the installation 

of these items of equipment or in the arrengement of other equipment so 
as to eliminate the necessity for their use. A pert of the allowance for 
installation and accessory equipment is intended for this purposs. 


Some peelers have the tendency to over-pesl smaller size vegetables and 
inedequately peel larger ones. Hence it is preferable to put only: one 
size threugh the peslers at a time. This involves the use of a grader 
or sizer cr the purchase of pre-graded vegetables. A make-shift arrange~- 
mont im a plant this size would net be good economy. 


} water spray at the beginning of the blancher belt is quite satisfactory 
in washing the diced, sliced, or stripped vegetables. This will eli- 
sinate the necessity of purchasing a separate water. Such a water sprey 
1% the front end of the blancher belt tends to prevent excessive humidity 

in the praparation room by condensing steam escaping from this end of the 


blancher. ‘ 
the amount of steam necessary for blanching will vary from plant to plant 
depending upon losses from the blancher and care in the avoldanse of . 2 


steam wastage... The range may be from 1 to 3 boiler horsepower for each 
‘on of unprepared vegetables handled per 24-hour period. Except for 
seets and swest potetoes, a requirement of 2-boller horsepower per ton 
per day has been assumed. Due to retort blanching used for beets, a 
slightly larger amount is considered necessary. Sweet potatoes are 
caided as well as blanched. Due to this double heating, they require 
somewhat more steam capacity. The plant operator can lessen the invest— 
ment in stesm boilers by insuring proper plant operation to minimize 

the steam losses and by operating the steam boiler above its rated capa~- 
CL TY o 
Since continzous peelers will need periodic cleaning, provision has been 

made for a batch peeler to carry the load while one of the peelers is 

out of action and also to handle odd sizes curing normal operation. Two 

slicers or strippers have also been listed. Other than-for these two 

operations, the line-up prevides for no stand-by equipment. Where there 

i@ a possibility that the stopping of any machine will interrupt the 

sontinueus flow of the product through the plant, some means of substi- 

mate operation should be available or there should be storage facilities 

for the product so that it will not deteriorate while standing. Due to f 
the large Investment in raw material in a plant this size, the possibility 
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we Of almost all of the major items of squipment. Tre 
trimming belte are preferable to ona, both from an operatir Zhe 
ogee and beeruse of the possibility of a breakdown. It may even be 
sivable to provide two smeller blanchers instead of ons Largs one. 
This | vowia have particulur value if two products were to be run siumi- 
neously ox if the vegetable were to be prepared in two forms. The 
nehers listed are high-grade machines with automatic controle. Par 
‘season, they may appear out of ling with blencher eek indicated 
She. ise ize plants. Durability is the key-note in thase large 
S and ¢osts of gingle items of equipment become Sayieels less 
tent when other items of investment are considered; namel iy, Taw 
ae ; ie#bor, and total plant investment. 
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Uniy one foram of prepered vezetable has been considered. Preparation 
oi vegetables in other f rus will necessitate the installation ef 
ouner types of cutters and will usually entail en inerease in abit 
The labor set-up may also be affected to some extent by resultir 
differences in blancher loading, tray Loading, and drying time 


im the case of onions, at least a portion of the product will usually 
be gonverted to a powder form. It is necessary to conduct this 
in a cry atmosphere and special eouipment will pave % 
for this purpose. It is advantageous te conduet all onic 
in an air-conditioned room at low fui (anes 
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the coset of oe ee ag equipaent is bated on the assumed use of 5-ga]ion 

R b 186 has been to solder the top after filling che 
wart nat A reguiater valve for the gag, relatively 4x 
sive sGidering equipment, and scales axe thse isain iteus neoded or thig 
aype of packaging. Other tepes of packaging wight involve « larger 
enpltal investment. kutometic can ssilers have been recently introduced, 
These use a plastic sealing material under the edge of the lid which 
eliminates the neesasity for daitertns’ eo increagsd capital invests 
25 ordimurily involved in the uss of the automatic can sesler since the 
BAChines are lensed to the user. Equipaent operating costs will be 
higner, due to the rental paid, but these will be more than of fsat by 
Lower tabor GOStS.» 
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mepection belts included ara straight aingle-unit delis. werry—go-2e UES 
or other divided belts will involve higher appear COfts on the sorting 

mG trimiing line. Their use may, however, result in reduced labor 
ea especie iy in the larger size plants. 


No provisica fer wastes GieposAt equipaent has been made in these esti- 
mated costs. Since disposal of waste is a very important end sometimes 


Dace & 
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costiy factor, it canmnet be overleoked in setting up a plant, especially 
ere the waste may amount to 25 tons per day. Each plant may here 

.t8 own methods of waste disposal, but it is probable that in the sage 
af potatess and sweet potatosas, the most common method will involve 
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ying of wastes from the plant by water. This will necessitate a 
ned of sevarating suspended solids from the water by sereening, 

J » oY otherwise. These solids may be heuled away, incinerated, 
oF Ssed fer byproduct values. The liquid ¢ffluent my te run 
inte & sewer, a mmning stream, or to othar piaces of disposal. Other 
jegetabie wastes may be hauled sway, ourned, or treated for brpreduct 
vecovery, bat will usually involve a less serious sewerags problem. 
Tech of these methods will be subject to senitery regulation. Due to 
“he many Pectors. involved, no. attempt.is being made at this time bo 
show the cost of such equipment. Eeornomieel disposal of preparetion 
ashe usually require some ingenuity on the part of plent 


As 


-t is estimated that installation costs will emount to from 10 to 202 of 
mre} price of the machinery. Yalvse, plping, wiring, trucks, 
es, tools, and other accessory equipment plus some allowance 
; s 


: , 
ed Lteus may amount to an additional 30 to 40%. togethsr 

Si total of ehbcut 50% to be added te the purcnass price te 

= of installation and accessory items. ‘ 


3 eG to operate & plent is by no means fixed. 
- conveyors, chutes, elevaters, and other automatic equip- 
the need for smployees to handla the material, 
1g whe prevared materiel on trays for drying, it is necessary ta 
usilvormiy over the surface of the trays. This allows for 

uiletion of air to all of the meterial and avoids lumps which 
én automatie device for apeseciag the material on trays 
« of tray conveyors Will reduce the number of employees 

Ve Sutomatic spreading on the blancher belts will 


same pasuite. 


el ae as * 
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women that are eaployed on sorting and + imming belts wil, 
effect oa the operation of the plant. As ths number of 
moré ilmge will be spent oa e 


avter dried product. Careful 

iwimaing will decreace the amount of dried material dis- 
imal inapection, decrease the likelihood of product re- 

bubly decrease bhe aumber cof women needed for the Vinal : 

sve will, however, be an optimum point for the most 

operation of the plant in obtaining an acepptable product. 
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= a a ty apes sengenncy See epee Tt nats tere emacs of Ei tea ee 
Ww we + GOES anh Labor cost per pound of dry product are directiy 
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aviiy influenced by preparation losses. A gaving of even 5% 

“A preparation losses (e.g. @ decrease from 25% to 20% preparation 
2688} may justify the wages for a sumber of additional women per shift 
on the worting end trimming belt. iuprovensent in the quailty of the 
finai product due to additional care in preparation and decrease jin 
waste dispogsl cost may alse be deciding factorg in determining whother 
Sa increase in the number of sorters and teimmers ig warranted. 


ft is assumed that the sxtra men show on the accompanying charts 
Will assist in actuel processing of the material, in care and opere- 
tion of tha squipment. and in removal of wastes from the plant. 


The tables and charts assure continucns operation of the plant in 
three §-hour shifts. Since actual working time in an g-hour shift 
may be only 7 hours, the indicated hourly cepacitiss are only en 
average of quantities handled during the entire § hours. Quantities 
handied in any one hour of actual operation will have to be slightly 
higher if the assumed rate of production is te be mainteined. The 
number ef employess indicated should as a rule he sufficient to cover 
this difference. 
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SUMMARY OF COSTS 
Preparation, Final Inspection, and Packaging Equipment, 
and Lebor Requirements in 
Yegetable Dehydration at a Plant Capacity of $,330 Pounds per Hour 


Unprenared Basis 


: :_ Equipment Cost _ : Labor Gost 
Neme of Vegetable : Shrinkage ;: 3_Per Ton + : Per! Pound. Wer 
| eRetio ty: ofotals «2 Wet: s Dry. {2 Yetta: Ory 
: 5 :(Unpre: :{Unpre- : 
: 3 :pared): spared) ; 
NS 2 ES eee $ Leo 5. SO ee ae ee 
: :  § eb, ot $ Song : 3 
= 3s = + 6 2 
* s e 2 7 . 
Hable Beets __: 13 tol : 19,575. : 196. : 2,545. : 0.76 =: 9.9 - 
> im 2 & * ° 
* e > < t 2 . 
Cabbage eee CO Ts 16 5975.-: 190.0: 3.605 a OsS45er2) 10e5 ae 
: : : : : : 
Set 10 to is 22 425s 220. 226242. 3 0.77 | Pe 
: 3 4 : 3 
peeohe tA to ds 158752 § 139. 2 1,942. 0.67 9k 
5 : 3 : M sg Ae 
Potatoes aS DU LPR We SS a Py a Sr 7] ee PW? Be ey ‘6.2 
Bia 3 om: : : : 
Sucet Potatoes pou AOE teeters seis: 1.225, +: 0588 2) 2.9) i 
: 3 : Oa : : 
Turnips oe I rs Ae ee ee ee OST hic) Shit ae aan 
See. SELES ELE ADIL ELON ENO NEE ESTEE ILI = PISANI SSR OE TT 


3/ Equipment cost per ton handled per 24-hour day. 
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Cepacities por Tait of Time 
in a Vegetable Dehydration Plant 
Cepsbie ef Handling 6,330 Pounds per Rour 


(Unprepared Besis) 


Svest 
Bests Cabbage Carrots Gnions Fotatoss Potatoes TPurnips 
(Yaus) 
Form Prepared Slices Shreds Slices Slices Stripe Slices Slices 
Ueprenered basis: : 
Sens per 24-hour day 106 106 100 LOO 100 - 100 100 
Pounds per 24-hour day 200,000 200,600 206,000 200,000 200,000 200,006 200,060 
Pounds per hour S330 55330 $,330 8,330 6,330 68,330 §,330 
iS per mixute 146 146 140 145 149 140 14 


of vowen coring 14 
3 pers woman per hour 26) 
Pounds ner wonan ine wlmite 1G 
* * of Fetort Ps 
shfee tines = minutes LG : 


“capsid ec $ ae charge per retort - 


a 
= 
blanching & Coonan 24, 


> hour 5 

sharge 1,670 

erates per charge 3 

& per ear or crate $60 
Ss per car 5 


so oe basis: 

d preparation loss 30% 25% 25% 15% 25% 25% 20% 
ner 24-hour dey 72 75 5 85 95 7S an 
3 per 24~-hour day 140,600 156,000 150,000 170,006 dea 150,000 169, 000 


ser hour 3830 6,250 6,250 7,080 6,250 6,250 6,670 

ds ner minute 97 LOS 105 "120 105 105 iLO 
x of women sorting, 

ag avd teimaing 46 50 40 100 60 46 

ner woman per hour 125 125 175 65 165 145 

fer Women per minute Zed, Zol. 3.0 2.0 Lenk Zk 


sumed blanchsr loading ~ 


ibe. per square fcot 2.5 a0 6, ae) aa 
gamed blanching time in minutes 3 4 é, § 4 
ounds in blancher at any one 
time i 315 215 414 625 £45 
suave feet ef blancher nesded 2lg 2 ale 310 en @ 


” 3 
SUMOo, ay Loadiz ag ~ 
os.. a Pa % ; ; 
hs square foot 1.45 1.2 Bed 302 20) ba5 15 
" me oS <x ah GF se! mA &: 
590 AT! am 409 230 9 350 
bio a 
“si 


Capacities per Unit of Time 
in 4 Yegetable Dehydvsation Plant 


Capable of Handling 8,336 Pounds per Hour 


Horm Prepared 


Cavs per 24-hour day 
Gers per hour 

iinutes per car 

Trays per car : 
Pounds per tray 

Trays por 24-hour day 
Says per hour 

Trays per minute 
seconas psr tray 
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(Unprepared Hasis) 


Siices Shreds 


235 
10 


6.1 


13 to 119 to i 


15,386 
540 


it 


iG 
1,540 
Og 


0.9 


gabbage Carrots Onicne 


Slices Slices 
315 255 
13 and 
Ae5 Sa 7 4.9 
ee a2 
21.6 
6,940 
230 
4.08 
13 


5,560 
230 
369 

LS 


10 to 1 14 to 
10,530 20,000 14,290 
440 830 600 


5 L4, S 
2,116 } 
8S 
Os7 


27 21.6 
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Sasat 
Potatees Turmips 
(Yans} 
Sliees Slices 


Potatoes 


255 255 270 
1 12 12 
5.7 547 5.3 
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TABLE BEETS 
Preparation, Final Inspection end Packaging Hquipment, and 
Labor Requirements 
tn @ Dehydration Plant Capable of Handling 6,330 Pounds per Hour 


Unprepsred Basis 


Overation Pous eee Labor 
Descriction of Fouipment Cost 


Feeding to Preparetion Line 3M 
Washing Corrugated drum washer 
Drum size - 36" x 12! 
With 2 h.p. motor $1,400. 
Slenching — Horizontal retort - 3 car 
iG minutes at 5 pounds pressure capacity 
in retorts Gylinder -— 54% x 10! 
(2 needed} 2,200, & if 
66 trays end 12 retort cars 500. 
Peeling poe peeler= ) ee 
th 3 h.p. motor) needed 2 eU0e 
Stand-by. batch peeler 
With 15 h.p. motor 600. 
pping and Trimming | Belt conveying sorter } > 
Belt size ~ 30° 2 35°) © eq 27500. 462 
wits é hip. BOLO?P s = if 
feshing Washer elevator with water boot 
ee ela hy 
Draper # width ~ 30% 
With is nep. motor 999. 
ing Cutter and slicer ) 2 
With 2 hop. moter} needed 1,490. 
y Loading and Stacking Rollers, scales, and other leuding 
equipment are small items. &£ ¥# 
These are included in cost of 4, 
accessory equipment. See belew 
ing Uar a Drying 3 i 
Scraping Trays ecraping done over end of conveyor 7M 
inal Inspecting Bslt conveying sorter @ 
Belt sige ~ 30* x 30! ig F 


With 2 Hoos motor iad Ota 


iva 3 fits, | GO EE. { 
Gpereti bLOn Eguipuent 
Sl Rescription of Fuouipment cost 
Packaging and Preparing for Sccles, table, and sealing 
shipping equipment 259; 
General — Foreman 
Helpers, sleenu,, washing 
teuys, and meintenance a 
Sub-total $13,050. 
| Add 40% for installation end 
atcessory equipment; 56% for sane 
clus improvised itens 50% amet ged 


Total 1955 755 


Hgeipment Cost per Ton fangled per . 
24-hour Dey - (Unprepered Basis} % 


62 tomen 2 60¢ per hour $37.20 
- Labor Cost per Pound - 33 Men 3 75¢@ 9 ‘ eA 6 FS 
. (23 to 1 overall shrinkage ratio} 1 Foremen pee aU 
| (Sased on the labor cost per hour) Labor cost oe wet pound 


(8,330 Lbs) 
Labor cost SS axy pound 
(641 lbs} 


Steam Generating — &pprozinate Boiler 
Horeepower neces -{25 b. Reps per 


tea per day) For blancher only, 250 dehy, 
Approzimate Cost of Boiler if 
Operated at Rated Capacity $12,500, 
=” 
j 
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CABBAGE, 

Preparation, Finei Inspection and Packaging Equipment, and 
Labor Requirements 

in a Dehydration Plant Capable of Hendling &,350 Pounds per Hour 


Unprepsred Basis 


Operation Zouipment Labor ¢ Me 
Description of Bguioment Cosy 


Feeding to Preparetion Line Belt conveyor ; 
Belt size —~ 18% = 100? 38 
With 5 hep. moter $2,100. oe 


Trimming and Goring Belt conveying sorter - 
Beit size - 36" = 24° 
With 13 h.p. unter 1,000. 
14 Improvised cabbage corers L4 F 
With 2 hup. moter 
Locatec ewer belt 405. 


Washing Corrugated drum washer 
Drawn sise — 368 % 12% 
Bita 2 k.p. moter 1,400. 


Shreddiag Kraut cutter a amet". 
324" dise } ; 24 
Wita 2h Hebe ho ter } nested 1,209. 


spreediag on plencher Belt 2° 


oD 
mncher belt, 1g pounds per Overall length - 52: 
squere foot. Covered area = 604 x 42! 
hs With 3 h.p. motor i 5,200. 


Lanching, 3 Minutes = Loading on fire belt blencher 
& 


. Tray Loading and Stacking Rollers, aceles, and other 
Leading equipment are amail 
jtsus. These are included in 
cost of accessory equipment. 
See below, 


& P- 
Ee ay 


| Mowing Cars and drying 3 


Scraping Trays terapiug dons over end of 
conveyor 


finsl Inspecting Belt conveying sorter 
Belt size ~ 30° x» 30! 
With < hop. motor 


Paced oe! and Prenaring 


ee ee 
SES Se SR GET it 


Lopez 3, cleanup , 
ang waintensnee 


Subetotal 


Add 40% for installetion and ac. 
GeSSory equipment; 50% for same 
plus improvised items. 


Total 


Squipment Cost per Ton Handled per 
24-Hour Day ~ (Unprepared Basiz) 


a 
Labor Cost per Pound ~ 
¥ 9 to i overall shrinkage ratio} 


ales on the lator 


cost per 


Stes Gener — ng = Approximate 


uoiser 


; Approvimete Coat of Boller if 
Operated at Rated Capacity 


FD-D-Leteb 162<2 


washing 


PDS A Ps 8 es a 
hepato mee §& deli t Lehn F 
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equipment, & 


$12,650 


#18 975. 


_—~ wR, 


E) hour $19.80 
ire or! gee ene Wer Ts 6 
man 1350) w Se 


reepower Needed - (2 b.h.n, 
/ per Bia: i ag dey} For diancher c only. 209 bhp: 
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CARROTS . 
Preparation, Final daspection and Packaging Boulipment, and 
Labor Requirsnents 
“8 & Dehydration Plant Capable of Hendiing 8,330 Pounds per Hour 


Unprepared Basis ! ce eee 
Operation Equipment os  bebee eae 
Description of Equipment Cosi te 
Feeding to Preparation Line 33 
ashing Corrugated drum wesher 
Drona size - 36 = yz 
With 2 nop. motor $1,409. 
Peeling Continuous peeler } 2 
With 3 hep. motor ) needed 2,200. - 
Stand-by batch peeler 
With 12 hop. motor 699. 
Topping and Trimming Belt conveying sorter } 2 2,809. 40 F 
Beit size ~ 30" x £0" needed . 
With 2 hop. motor 
Slicing Cutter and slicer } 2 
With 2 hep. moter} needed a Say A 3 
Sureading on Blancher Belt zF 
Washing Sprays on front end of blancher. 
dncinded in blancher cast. 
Bis Rire belt blancher 
fe Overell length ~ 42¢ 
Covered area — 60% x 423 
With 3 hip. motor 5,<00, 
.Gedlng and Stacking Rollers, seules, and other | 4Pr 
ioading equipment are smell & 5 
iteme. These sre includeé in 
Cost of accessory equipment, 
Sse below, 
oving Cars and Drying 3M 
raping Trays Sereping done over end of conveyor 7M ge 


ma.. Ilospscting Belt conveying sorter 
Belt size ~ 30" x 439! 
With 2 hap. motor 


| 


Oneration 


General ~ Foreman 


Helners, cleanup, tray 


Equipmens 
Description of Ecuipment Cost 
Scales, teble, and sealing 
equipment 292. 


Washing, and maintenance 


Sub-total 


Add 40% for installetion and 


secessory equipment; 50% for same 


plue improvised items. 50% 25h 75s 
Total $22 425 » 

Equipment Cost per Ton Handled per 
24-Hour Davi (Unprepared Besis) $ 22h. 


3 €8 Women 3 60¢ per hour $40.80 
labor Cost per Pound - 29 ion 3869 75¢ OK ZLe45 
{10 to 1 overall shrinkage ratio) 1 Foreman 1.53 3 64.05 
(Based on the labor cost per eee 
hour} Labor cost per wet pound 
£2,330 Lbs} 
Labor cost per dry pound 
($33 Lbs) (3 


Aporoxinate 
30 Horsepower Needed 

(2 bh. .p; per ton per day) 

r biamcher only. 

proximate Gost of Boiler if 
erated at Rated Capacity 


“ moe TF eA ay oy 
Steam Generating ~ 
<P 
r 
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200 bohap. 


$10,000, 
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ONTONS 
Preparation, Final Inspection and Packeging Ecuipment, and 
Labor Requirerents 
In a Dehydration Plant Capable of Handling 8,330 Pounds per Hour 


Unprepsred Basis 


Oper: tion Equipment 


Description of Equipment Cost 


Feeding to Preparation Line 


Peeling Continuous peeler ) 2 

With 3 h.p. motor )needed $2,200. 

Stand-by | batch peeler 

With 15 h.p. motor yee 
Sorting aad Trimming Belt conveying sorter ) 

apes size — 308 = 301 } z 

With 2 hap. motor needed = 2,200. 

Washing Corrugated drum washer 

Drum sige ~ 36" x 12! 

With 2 hap. motor 2,400. 
Slicing Cutter end slicer .) 2 

With 2 h.p. motor )needed 1,400. 


Tray Loading and Stacking Roliers, scales, and other 


loading equipment are small 4 
items. These ere included in 
cost of actessory equipment. 4, 


See below. 


Moving Cars and Drying 


Scraping done over end of 
conveyor 


Final Inspecting Belt conveying sorter 


‘sy 


Belt size - 30" x 30! 
With 2 hap. motor 1,150. 
Packaging and Preparing for Scales, table, and sealing z 
Ship ring eguipment 200. 43 


Ep-—D—]..tab-164—1 
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General 
Helze 


ae aia 


~ Foreman 
rs, Cleanup, washing 


tréys, and maintenance. 


Sub-total 


40% for installation and 
accessory equipment; 50% for same 


plus imorovised items 


Total 


Eauipuent Cost per Ton Handled per 


PR 


e4-Hoar Dey - (Unprepared Basis) 


Labor Cost per Pound 


{14 to 1 overall poe 
(Sased on the labor cos 


hour) 
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56 Wowen 2 609 : 


28 Men @ 
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$9250. 
$13. Bo § aera » 
$139. 
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POTATOES 
Preparation, Final Inspection end Peckaging Equipment, and 
Labor Requirements 
in a Dehydration Plant Capable of Handling 6,330 Pounds per Hour 


Unprepared Basis 


Operation 


Feeding to Preparation Lins 


Weshing 


Sorting and Trimming 


Stri 2 pping 


Spreading on Blancher Belt 


square brante 


ie 


fray Loading and Stacking 


& 


Equipment 


Description of Equipment Cost 


Corrugated drum washer 
Drum size ~ 36% x 12! 
With 2 hep. motor 


Rubber spool greder 
Rolis - 20" wide 
With 4 h.p. motor 


Continucus peeler jj an 
With 3 h.p. motor )need 

Stand-by batch peeler 
With 1% hep. motoz 605. 


Belt conveying sorter 
Belt size ~ 30" x 75?) 2 
With § h.p. motor )needed 4,400. 
Strip cutter and slicer} 2 


‘With 2 h.p. motor )needed 1,499. 


Sprays on front end of blancher - 
Included in blancher cost. 


Wire belt blancher 
Overall length — 52! 
Covered area = 60" x £23 
With 3 h.p. motor 5,200. 

Rollers, scales, and other loading 
equipment are small items. 

These are included in cost of 
accessory equipment. See below. 
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ackating and Frepariar 
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General — Foremin 
Helpers, cleanup, 
traye, 


washing 
and maintenance 


Sub-total 


add 40° for inetallation and 


nesessor? equipment 3 505 for seme 
Pius improvised items. 
Potal 
equipment Cost per Ton Handled per 
24-Hour Der = (iapre ~epered Basis; 


Labor Cost per Pound 4 
4/ bo i overall shrinkarce ratic) 
4 Jase on tue Lubor cos sé per 
TUR) 


Don. Bs 
per ee per ey Tor Po. only 
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